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Heavy ee oo and Drilling 
achine. 
illustration 


We give herewith an of a 


machine which was originally designed 
and built especially for finishing large 
steel cranks, and it does the boring as 
well as the circular and surface milling 
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photograp! Che spindle is 5-inch diat 

eter, bored to standard taper, and can be 
raised to clear the milling head if desired 
Milling cutt can, of course, be held in 
the spindle, and there are automatic feeds 
in all directions, including circular; the 
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Peculiar Planing. 


BY JOHN RANDOL,. 


The engravings herewith show two un- 
usual planer methods, both general in 
their application to the finishing of the 
surface of the specified shapes, and hence 
worthy of attention. Special tools are 
very often of such extremely narrow ap- 
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tool-post carrying slide, the tool-slide feed 
screw being removed or disconnected so 
that, as the saddle is fed along on the 
cross-rail, the tool point will follow the 
curved path determined by the center-to- 
center length of the link. The supple- 
mental cross-girt A, Fig. 1, is bolted to 
the front of the planer uprights with two 
bolts at each end; the middle part of this 





Fig. 1. PLANING HOLLOWS 
plication, being frequently limited in their 
use to the making of a single cut on a 
single piece peculiar to a single machine, 
that no matter how much ingenuity is dis- 
played in the tool design it is not worthy 
of extended notice, because the chances 
for its use a second time are very small. 
But if a peculiar device is general in its 
application, it becomes of permanent in- 
terest and should be thoroughly studied 
and comprehended in all its bearings, so 
that it may be instantly available when 
occasion offers for its use. A _ pure 
specialty is not worth the tool designer's 
while, or space in the superintendent's 
notebook. A novelty which can aid in 
the finishing of an entire class of surfaces 
is, however, well worth remembering and 
preserving, because when it is needed it is 
needed very much, and the circumstances 
are often such as make its use extremely 
creditable to the man who suggests its 
The two novelties here 
shown are capable of general employment. 
Both of these planer modifications are 
from the Baldwin Locomotive Works. 
Fig. 1 shows an arrangement for finish- 
ing concave surfaces on the planer. The 


employment. 


general scheme of this combination is to 
place the height of the tool point under 
control of a radius link, one end of which 
is secured to an overhead stationary cross- 
bar forming part of the planer frame, while 
the other end of the link is pivoted to the 


las 


BALDWIN LOCOMOTIVE SHOPS. 





Fig. 2. PLANING 


supplemental cross-girt is greatly ex- 
tended in vertical lines, and is provided 
with a vertical line of stud holes spaced as 
closely as strength will permit; these stud 
holes take the upper stationary link stud. 
The link is also provided with a number 
of holes at its upper end; the vertical line 
of cross-girt stud holes permits a radius 
variation while preserving an approxima- 
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tion to a uniform least height of tool point 
above the planer table. The lower end of 
the link is pivoted to the tool slide at 8. 
The precise details of the lower or tool 
slide link stud, and its location, must de- 
pend on the construction of the tool slide, 
which varies greatly in different makes of 
planers. 

The principal use of this planer modifi- 
cation in the Baldwin shops is in planing 
lugs and flanges to fit the curvature of 
boiler shells; hence, no very accurate link 
radius is called for. In the example shown 
in Fig. 1, the link holes are spaced for the 
radii commonly needed, and no adjust- 
ment of radius link length is possible ex- 
cept by changing from one stud hole to 
another, which answers perfectly well. In 
any case, the introduction of a link radius 
adjustment would be a doubtful proceed- 
ing, as it would entail a constant uncer- 
tainty as to the actual length of the radius. 
In all cases a fixed dimension has great 
advantages over a variable, under control 
of the workman. In many cases of ma- 
chine design, however, the conditions are 
such that adjustment must be had; these 
cases are not so numerous as some de- 
signers believe them to be, and adjust- 
ments are often introduced by cautious 
and timid souls where a fixed dimension 
would be far better. There seems to be 
a general feeling at the present time in 
favor of fixed dimensions wherever they 
are allowable. The judgment and pre- 
vision needful to correctly determine 
whether a certain dimension shall be fixed 
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or adjustable is not given to all tool de- 
signers or to all tool users; contradictory 
practice obtains in different shops of high 
reputation, as well as in different machines 
made in the same shop. Machine users 
also differ very decidedly as to the utility 
of adjustable members; some insist on ad- 
justments where others insist on non-ad- 
justable parts, and as the celebrated cases 
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of “‘monkey wrench versus solid wrench,” 
and “split lathe spindle boxes versus solid 
lathe spindle boxes,’ remain undecided 
by the verdict of users and buyers, it is 
quite probable that timid, fussy designers 
will continue to introduce weak and ex- 
pensive complications to secure adjust- 
ment possibilities, which are not only of 
no real advantage, but a positive detri- 
ment, both because of structural weakness 
and because of liability of errors in work 
caused by mal-adjustment. In the present 
case a solid link seems decidedly prefer- 
able to any adjustable device. 

Fig. 2 shows a key-bow “buckle” or 
“apron,” by the use of which the insides 
of connecting rod straps can be rapidly 
and accurately planed. The key-bow 
opening must be something more than 
twice the width of the strap to be planed; 
the tool is held in a round mortised plug, 
drawn up with a nut at the back to hold 
the tool shank passed through the mortise. 
There must also be considerable room up 
and down in the opening of this key-bow 
“apron,” and this requirement brings the 
tool a long way below its normal support 
at the bottom, which is, as every planer 
hand knows, a bad condition. To give the 
needed back support to the tool, two small 
brackets B, Fig. 2, are bolted to the front 
of the planer uprights, and a tool abut- 
ment, made of a substantial piece of flat 
bar iron, is bolted to these brackets, as 
clearly shown in Fig. 2, thus forming a 
sufficient tool-backing which reaches en- 
tirely across the table and leaves every- 
thing clear. This backing piece is, of 
course, planed on its front edge, and is so 
adjusted that the heel of the tool bears 
uniformly upon its front face in all posi- 
tions of saddle traverse on the cross-rail. 

In using this combination, the ordinary 
swinging tool-post apron is removed. 
and the key-bow apron put in its place and 
secured by the regular apron pin, and the 
brackets B and the tool abutment bar are 
put in place. The weight W is introduced 
to increase the certainty of the dropping 
of the apron to place after it has tripped 
over obstructions in the idle stroke of the 
planer table. 

The straps are first planed all over the 
outside, square and true. They are held 
on the planer in the shoe S, and double 
wedges 7’, and kept from moving ahead by 
a hand screw in the tail-stock in front, 
screwed up against the inclined pin P. 
It will be noticed that while the tail-stock 
is blocked up, the only use of the pin P 
seems to be that of lowering the abut- 
ment point on the strap which is being 
planed; and it is also clear that if the tail- 
stock were bolted directly on the table, its 
screw point would be low enough without 
introducing the pin P at all. As photo- 
graphed, the pin P holds the work down, 
as well as keeps it from going ahead, and 
probably this holding-down effect 
counts for the blocking up the tail-stock. 
Many planer hands make great use of the 
screw plug and inclined holding piece. 


ac- 
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Others do not like it at all, and never use 
it. Ifa shoe or vise is kept in nice shape, 
work will not rise when the vise is screwed 
up. If the vise is not in good shape, the 
work will often rise in the most annoying 
manner as soon as any attempt is made to 
tighten the vise jaws on it, and when it 
does so rise the hammer will not bring it 
down again. 

The end of the strap is not finished in- 
side before the insides of the flats are 
planed with the arrangement shown in 
Fig. 2. The Baldwin shops make great 
use of mills, both in general and special 
milling machines, and it would seem that 
the round-cornered strap end might well 
be finished first, and the sides be 
afterward planed to match up with the 
mill cuts. Such was not the procedure in 
the work photographed; the strap sides 
were chipped across with hammer and 
chisel to let the planer cut run out—old 


A CASE 
style. In planing the sides and edges of 
connecting rods, mill cuts are made, in 
the Baldwin shops, at the necks, both 
necks, both ends and all four sides, and 
then the long surfaces between the neck- 
ing cuts are finished on the planer. Mill- 





A STEEL CASTING 


ing the whole length of the rod has been 
fully tried in these shops, and is held to 
be much more expensive than planing, 
This opinion is exactly reversed in many 
stationary engine shops, and also in other 
locomotive works, where milling connect- 
ing rods on the sides is accounted much 
cheaper than planing. 
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A Cast-Steel Gear Rim. 


We reproduce herewith a photograph, 
taken in the foundry where it was made, 
of a cast-steel shrouded gear rim. It is 
an interesting object-lesson, showing the 
advancement in the production of open- 
hearth steel castings. The entire rim as 
shown is a single casting, and is not made 
up in sections, as a casual glance might at 
first suggest. The most important partic- 
ulars and dimensions of this casting are 
as follows: 


Weight, 21,680 pounds. 

Pitch diameter, 14 feet 2%4 inches. 
Number of teeth, 83. 

Pitch, 6,454 inches. 

Face of teeth, 16 inches. 
Shrouding, 2% inches. 


fa 


The casting is not an experimental one 
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in any particular. It is for a large rolling 
mill near St. Louis. A similar one was 
made a year and a half before this, and 
this present gear was ordered for another 
train of rolls in the same mill. 

The casting was made by the Shickle, 
Harrison & Howard Iron Company, of 
St. Louis, Mo. 

a a. 4 


A Case of Rules. 


Our half-tone herewith shows a set of 
steel scales and a neat and convenient 
mounting for them, which it should be at 
once a convenience and a delight for a 
machinist, or any one else who has ac- 
curate measuring to do, to possess. The 
set shown comprises a 12, 9, 6, 4, 3, 2 and 
1-inch scale; also an additional 4-inch 
scale, very slim, and a center gage. The 
front of the holder has been cut away, 
showing the two brass bearing pieces upon 
which the scale and any scale 
wanted is extracted at once by pressing 
down one end at the finger-hole provided, 
when the other end of the scale rises, and 


rests; 


it may be lifted out. 
The scales and case are made by the 
Sawyer Tool Co., Athol, Mass. 


* A ao 


We hear much of the great danger of 
modern methods of travel; but it is said 
that there is authority for stating that, 
in proportion to the number of people 
traveling in the various kinds of convey- 
ances, horses, and vehicles drawn by 
them, kill more people than steamboats 


or railroads, trolley cars or bicycles. 











Turret-Head Lathe. 


We present herewith engravings of a 
lathe 
from the regular type of ma- 


turret-head and screw machine 
which varies 
chine sufficiently'to make it of consider- 
able 


Commencing with the head-stock, we 


technical interest. 
note that the uprights are cast solid with 
the bed; that there is the usual clutch for 
changing from belt to back-gear speeds, 
and that there is an automatic chuck and 
bar feed. 

The chuck dispenses with collets, that 
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The automatic feed is novel in construc- 
tion and operation; it feeds the stock for- 
ward always, whether the machine be run- 
ning forward or backward. The feed is 
operated by the horizontal lever seen un- 
der the cone. Pushing the lever back 
throws a spring plunger into engagement 
with a cam cut in the block which car- 
ries the 


driven with the lathe spindle by driving 


jaws. This block is 


stock-feed 


studs projecting from the feed cone, so 
that engaging the cam plunger causes the 


block and jaws to move back and forth. 
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of gears at the head of the lathe, a balanced 
sun and planet motion being employed, 
and also tumbler gears for reversing the 
motion of the screw, this reversal being 
made by the vertical lever in front of the 
bed below the head-stock. The carriage 
is connected to the feed screw by the lever 
shown at the right hand under the cross- 
slide hand wheel. This lever operates a 
half nut under the carriage. On the car- 
riage, in addition to the usual double tool 
block, is a swinging arm which carries an 
thread 
this and finished 


opening die, so that if desired a 
can be roughed out by 
by a solid die held in the turret. 

The turret slide moves directly upon the 
bed, and is connected to the screw by the 
small lever seen at the right of the pilot 
The 
and the device by which this is done 
is attached to the bed, and is adjusted to 
the the 


place at any desired point by means of the 


wheel. turret revolves automati- 


cally, 
movement of take 


make turret 


small crank at the extreme right of 


the bed. 


seen 


The turret has five holes for tools, this 
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must be specially adapted each to the size 
of stock used and has jaws that are moved 
radially in the usual manner, the lathe 
being intended to handle work up to 2- 
inch diameter and 24 inches long. The 
chuck is of the scroll type, and the verti- 
cal lever seen just back of it simply oper- 
ates a_ brake which holds the scroll and 
thus causes the chuck jaws to be opened 
or closed, depending upon the direction 
An ad- 


justable stop prevents the jaws from being 


in which the machine is running. 


opened too wide, and after the desired 
movement has been secured, the lever is 
released, allowing the chuck to revolve 


freely. 


A NEW- TURRET LATHE. 


The jawsare pivoted on thecam block and 
are held in rolling contact with the stock 
by springs. They are of such shape that 
they act as toggles on the forward stroke, 
gripping the stock while they roll back 
back A cushion 
spring is provided for the bracket which 


over it on the stroke. 
holds the cam, so that when the stock has 
been fed against the gage on the turret, 
the cushion prevents further action of the 
cam and jaws, yet holds the stock firmly 
against the gage. 

The automatic feed of both carriage and 
means of the screw seen 
bed and at the center of 


turret slide is by 
at the top of the 


its width. This screw is driven by means 





number being chosen in order to permit 
stock to pass through the turret to any 
distance, without 


required passing 


through any other tool than the one oper- 


ating upon it at the time. One of the 
holes made for the passage of stock 
through the rear side of the turret is 


plainly shown in the engraving 

An independent stop is provided for 
each tool by means of the device shown in 
front of the turret slide. This consists of 
five T-slots, in each of which there are two 
stops—one for the forward and the other 
for the backward movement of the slide. 
To the front of the turret slide is attached 
an apron, and inside of this apron is a 
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vertically-sliding block, which is moved 
by the revolution of the turret (by means 
of a cam groove), and is thus always at 
the height required to engage the stop 
corresponding to the turret tool which is 
The first effect 
oi the stop is to disengage the nut by 


in position for operation. 


means of a tappet which is on the sliding 
block before referred to. 

With the machine we give a view of the 
tool used for producing taper work or for 
any irregular form—the former shown be- 
ing intended for the production of such 
handles as are used on machinery. In 
this tool, both the back rest and the cut- 
ter are held in small sliding blocks, that 
are moved by means of stud rollers that 
with formed 
made in a former, as shown. 


engage suitably grooves 

The machine is made by the Niles Tool 
Works, Hamilton, O. 

* 7 r 
Bicycle Tools—XXVI. 

Hub caps are made on the screw ma- 
¢<hine, and are a close enough fit on the 
hub to bear handling without dropping 
off. They only hold a very short distance 
the bored 
straight, without taper, and so are very 


on hub, and are therefore 


much easier assembled in some sort of a 
The 


ployed is either a foot press or a rack and 


press than by hand. machine em- 


pinion hand press, the latter being lately 











Fig. 165. 
GAGING BALLS, LOZIER FACTORY. 
much used. Excellent rack and pinion 
hand presses for all kinds of light opera- 
tions are made by several concerns. The 
foot press leaves both hands free, and for 
that reason is preferred in many cases for 
the operation of capping hubs. 

3efore hubs are capped they are filled 
with balls, and before the balls are put 
into the cups they must have passed ap- 
proval, because they are not again in- 
spected before the wheel leaves the fac- 
tory. 

Ball inspection and testing in the cycle 
factory may be anything or nothing. The 
cycle maker is not, to my knowledge, in 
any instance a ball manufacturer. Three 
concerns—the “Simonds,” of Fitchburg, 
Mass.; the “Excelsior,” of Buffalo, N. Y., 
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and the Cleveland Machine Screw Co., 
of Cleveland, O.—make, I think, all of the 
The 


are, I 


balls used in cycle bearings. Sim 


balls 


formed, made by rolling and grinding, the 


onds and Excelsior am in 


Simonds forming the rough blank by roll 


ing with a straight-line and 


the 
face-plate movement; the Cleveland ball 


movement, 


Excelsior by rolling with a rotary 


blanks are made on special screw ma 


ball 


finish the ball by grinding in special ma 


chines: all three of these lactories 
The Simonds and Excelsior fac 


With the Cleve 


land factory I am familiar, and a 


chines. 
tories I have not seen. 
full ac 
count of it has been prepared, but never 
printed. The manufacture of solid, hard 
perfectly round steel balls presents many 
difficulties, and requires capital, experi 
ence, and extremely elaborate and well 
contrived machinery, as well as great skill 
and care on the part of workmen. It is 
impossible to give a detailed story of ball 


manufacture here, as it would occupy 
many pages of this paper. 
Balls are sold in boxes of 1,000 each 


from the factory, all solid, perfectly hard 
and perfectly round, and exactly one size, 
if the makers’ statements are to be ac- 
cepted. 
In use, a broken ball is a not uncom 
mon thing; no solid, sound steel ball could 
be broken in use in a cycle bearing, as the 
weak 


very thin and comparatively parts 


Fig. 167. FILLING BALL 
which confine the ball would themselves 
break from a blow which would not affect 
a sound ball. balls not all 


sound as they come from the makers. In 


Hence, are 
one lot of 37,000 balls there were only 10 
of the size called for by the label, while 
there were quite a large number over ten 
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Hence, 


not invariably the size the box 


one-thousandths of an inch small 


balls are 


label calls for In one box, as it came 
from the manutacturer, containing 1,000 
balls. there were 200 flat “balls,” which 








Fig. 166 
GAGING BALLS, LOZIER FACTORY 
measured less in some “diameters” than 
others Hence, balls are not always 
round. Bicylee makers promptly dis 


covered these faults in balls, and have in 


some cases taken steps in the way of gag- 








CUPS, LOZIER FACTORY 


ing balls to size them closely, and sorting 
the sizes so as to fill each ball cup with 
balls nearly the same size. It is evident 
that it makes no difference, in a cone-ad- 
justed ball track, whether the balls are a 
thousandth over or a thousandth under a 


given diameter; but it does make a differ- 
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ence if the balls are not all the same diam- 
eter in a single cup, and it does make a 
difference if a ball is “flat.” 
The Columbia regages 
special machine employing 


its balls in a 
inclined 


Fig. 168. 


straight edges diverging at a small angle 
ag they descend. The Gormully & Jef- 
fery shops use a machine on the same 
lines, shown in Fig. 165 in its first form; 
it has since been greatly improved, but I 
have no photograph of the later machines, 
nor of the Columbia machines. The 
Cleveland Screw Co. sort balls for size on 
similar inclined diverging ways, using 
banks of automatic ball-gaging machines 
of very fine design and construction. 

In Fig. 165 the workman watches 
the balls through a magnifying glass 
as they travel down the _ inclined 
ways, and has a magnetized bent steel 
point in his right hand. The ways 
are closer at the top, where they take the 
ball, and spread as they go down, so that 
the ball constantly drops nearer and nearer 
to its center as it travels, and its progress 
is constantly retarded by increasing fric- 
tion until it drops through between the 
ways, and falls into a chute which con- 
veys it to a box for use in filling wheels. 

Flat balls linger on the way and show 
eccentricity in their movements, and are 
picked out of the line of travel with the 
magnetized point. The operation is very 
slow, and demands great care on the part 
of the attendant, and no sizing by the in- 
clined diverging way system gives very 
close uniformity of diameter, so far as I 
am informed. 

The Lozier Company, makers of the 
Cleveland cycle, after various experiments 
resorted to hand-gaging, with special 
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bench micrometers furnished by the 
Cleveland Machine Screw Co., to secure 
a close approach to uniform diameter and 
to detect flat balls with certainty. These 
micrometers are operated by girls, who 


} 
| 
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CAPPING HUBS, GORMULLY & JEFFERY SHOP. 
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and the light is very carefully shaded. The 
micrometer dials could just as easily be 
several times as large in diameter as they 
are, which would greatly lessen the strain 
on the eyesight of these ball-gagers, who 
quit work about four o’clock in the after- 
noon, thoroughly exhausted with the labor 
of making 36,000 micrometer readings in 
their day’s work. A Lozier ball-gager is 
shown gaging balls in Fig. 166. These 
girls work by the watch, do not indulge 
in conversation, and have every appear- 
ance of earning their money. They move 
the balls and the micrometer screw with 
such rapidity that it seems impossible that 
their readings should be accurate, but the 
balls regage in their micrometers to the 
sizes designated, when measured by other 
hands. If sorted to the nearest 
inch the diameter variation is of course 
less than gj55 inch, which is the closest 
ordinary machine work gaging within my 
knowledge. 

The Lozier management believes this 
accurate ball gaging a necessity for the 
production of the best running and wear- 
ing cycle, and has certainly taken a relia- 
ble method to reach the result sought. 

To fill the ball cups, the Gormully & 
Jeffery operator sets the cycle hub on 
a flat stand, having a bit to center the 
hub, and fills the hub with a little sheet- 
metal tubular scoop filled from a box of 
balls at his right hand, holding a bent 
round plug in the center of the ball cup 


1 
4000 





Fig. 169. STRINGING 
make six different diameter readings for 
each ball, visual record, and sort the balls 
to the nearest quarter of one-thousandth 
ofaninch. The girls sort 6,000 balls for a 
day’s work, and are paid by the piece. The 
operation is very hard on the eyes, al- 
though the micrometer dials are large, 


WHEELS, STOVER SHOP. 


with his right hand to keep the balls from 
falling down into the bore as he empties 
the balls from the scoop into the hub, 
all as shown in Fig. 167. The center plug 
is then removed, and the operator picks 
up a cap in his left hand and applies it 
to the hub, as shown in Fig. 168, and 











June 25, 1896. 


brings the ram of the press down with his 
foot, forcing the cap into place, and con- 
fining the balls so they cannot drop out. 
The photograph very clearly illustrates 
the operation. 

Nipple-making and spoke-making are 
arts by themselves, and will be treated 
in separate papers. There are wide differ- 
ences in machines used, and different 
methods of manufacture; some of the ma- 
chines are quite intricate, and, as in the 
case of the balls, pages would be required 
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trally with regard to these jaws; the inside 
clamp jaw with which each shouldered 
jaw is furnished, can be drawn up at will 
with a screw having a thumb nut outside. 
These clamping jaws operating in con- 
nection with the stationary outside jaws 
serve to locate four points of the rim at 
equal distances from the hub while part 
of the spokes are put in. The jaws are 
then loosened, and the rim is turned to 
put in the other spokes, so the workman 
can always operate on the part of the 








Fig. 170. STRINGING WHEELS, WARWICK SHOP 


to cover the ground of nipple and spoke- 
making. Spoke-threading has been pre- 
viously described at length. 

Wheel assembling or “stringing wheels,” 
varies considerably in different shops. 
Fig. 169 is from the Stover shops, Free- 
port, Ill., and shows the artist seated on 
the work bench, with the wheel head 
placed on a pintle formed on the upper 
end of a rod, the lower end of which is 
driven into a round wooden block stand- 
ing on the floor. Holding his supply of 
spokes in the right hand, the workman 
slips the spoke through the hole in the 
hub flange, until the lower hub flange is 
filled. Enough of the upper spokes had 
been previously put in place to locate the 
wheel rim. This engraving is given, as 
it shows the simplest wheel-stringing 
stand so far observed. Some sort of a 
four-armed or three-armed device with 
gages and set screws is supported on a 
hub on the pintle-rod, below the wheel- 
hub, which is used while placing the upper 
spokes of the wheel. As the spokes are 
placed, they are turned up and secured 
by turning the nipples a little way on the 
spoke threads. 


Fig. 170 is from the Warwick shops. 
A stringing table has four clamping 
jaws with shoulders like chuck jaws, 
overlaid with canton flannel pads to pre- 
vent injury to the varnish of the wood 
rim; the hub supporting pin is located cen- 


wheel nearest to him, as he stands in an 
unchanging position at one side of the 
table. The wood rims are never quite 
round as they come to the stringer, and 
it seems as if some device in the chuck 
way must be of great service in locating 
the rim as nearly true as possible with the 
hub in the first instance, since it must be 
finally brought to run perfectly tru 
Some factories believe this, and in some 
factories it is thought better to assemble 
the wheel wholly at random, using no 
guide whatever except the length of the 
spoke for bringing the hub central. 
HUGH DOLNAR. 
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Holding Piston Rods. 
BY PETER H. BULLOCK. 

Some weeks since the “American Ma 
chinist” published some matter and a 
sketch showing a way the writer had 
adopted for holding a piston rod in its 
crosshead. Mr. Swift not only objected 
to the method, but doubted the efficiency 
of it. In his criticism he said that the 
jam nut should be screwed up to a ten- 
sion above what the load was ever to be 
on it. I answered this, and a sketch was 
shown fully illustrating the text and my 
ideas of the strain of the load or work 
being in addition to the strain of the jam 
nut. 

Right here I wish to say that I accepted 
Mr. Swift's words as to putting a greater 


7-49 

° 
strain on the jam nut than the maximum 
load was to be, only for the time being 
and to answer his criticism; for, as a mat- 
ter of fact, I do not believe that any such 
a strain is necessary, advisable or prudent. 
If the piston rod was a spring or of some 
yielding material, the greater strain would, 
of course, be necessary. I am aware of the 
limited elasticity of metals, but believe 
that in such reciprocating parts as are un- 
der discussion this limit should not be 
reached. 

In thirty years’ experience I have had 
very few cases of such nuts working loose. 
I am aware that it is pretty hard to tell 
what strain an able-bodied man may put 
upon a nut under various conditions. My 
practice has been to screw them up good 
and solid—that is, just so that they would 
stay there. Now, this strain may always 
have been in excess of the load in the 
cases where they stayed all right, and less 
than the load where they worked loose; 
but I do not think so. For instance, I 
have many times satisfactorily set up a 
hexagon nut 5 inches diameter, 6 threads 
to the inch, with a fork wrench 3 feet long. 
Now, it does not seem reasonable that un- 
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TENSILE STRENGTH OF PISTON RODS 


der these conditions a man could exert a 
strain on the rod equal to the work of a 24- 
inch piston. I think a jar, as found in the 
main bearing or in either of the pin 
brasses, would be far more likely to 
loosen a nut on the rod than any excess of 
strain without the shock or jar. 

In order to satisfy myself in regard to 
this matter, and possibly to enlighten 
others, I have had made four pieces to 
represent piston rods and cast-iron cross- 
heads, and had them tested to final fract- 


a 


repens 
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ure at the United States Arsenal, Water- 
Mass. 
say that I consider it poor, but each piece 


town, As regards material I will 
representing a rod was cut from the same 
bar of round iron, and that the pieces rep- 
resenting the crossheads were also cut 
from a railing post, the length, 1 foot, be- 


ing suggested by the Commandant of the 
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TESTS OF PISTON-ROD 
FASTENINGS. 


TENSILE 


Arsenal as being the most convenient for 
holding in the testing machine. 

No. I was as per sketch, the rod simply 
screwed in about 2% inches. This was to 
show the full strength of the iron at its 
weakest place. 

No. 2 was exactly like No. 1, except the 
jam nut, and was intended to show the 
weakening or strengthening effect of that 
nut, if any existed, by breaking at a less 
or greater strain than No. 1. I 
know what strain was put on the rod by 
the jam nut, but I told the workman to put 
it up as tight as he would a cylinder head 


do not 


stud of the same size. 

No. 3 was secured in the manner I pro- 
posed in the original article that prompted 
the several replies and this test. In this 
case a 5¢-inch hole had to be drilled en- 
tirely through the cast-iron piece in order 
to expand the end of the taper plug. 

No. 4 was a taper fit, and held by a key 
lightly driven. This key was put in at the 
joint in the taper where the remaining 
material of the rod just equaled the cross- 
section at the bottom of the threads in the 
other test pieces. This was done so as to 
show whether the rod would break at the 
point of greatest strain and least resisting 
stock, or whether the key would shear off 
The key in this case was made from a 
piece of wagon tire steel 4 inch thick, and 
tapered from 1 to 3% inch in 3% inches of 
length. 

The foregoing has been written before 
the test, and when the report is received I 
propose to submit it without further com- 
ment. 

In regard to the me:hod proposed by my- 
self, I wish to say that I am by no means 
“stuck” on it to the exclusion of other 
I simply tried it in a 
cases and they are doing well—‘‘as solid 
as if cast there.”” When the design will 
permit, I prefer a nut recessed behind the 
strap, but in any case a well-fitted key is 


good ways. tew 


good. 

And 
what the test will show, I am as ever op- 
posed to the jam nut. 

May 15, 1806. 

Sketches 
samples were made, and 


now, while in ignorance as to 


3 and 4 show how the 
the half-tone 


I, 2, 
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shows the broken rods, as they were re- 
turned from the test, mounted on a screen, 
the numbers being the same as above, and 
the figures the strains at which they sev- 
erally broke. 

I wish to say a word in comment, al- 
though I said before the test that I did not 
intend to. 

It is needless for me to say that I think 
the loss of strength in No. 2 was due to the 
lock nut, but I will admit that it was not 
so much as I had expected. 

I also think that the added strength of 
No. 3 was due to the run-out threads, and 
represents what they held, as the fracture 
was at the first full thread, the others 
stripping the cast iron. 

No. 4 was a beautiful test. The taper 
slowly pulled out, and the ends of the key 
could be seen to bend and curve towards 
the cast iron. The small end of the key 
sheared about a third through and then 
flew off, the cast iron fracturing at the 
same instant. The parts had pulled apart 
about a quarter of an inch before the final 
break. 

June 1, 18096, 
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A Portable Key-Seating Machine. 


The two half-tones herewith show an 
interesting machine for key-seating shaft- 
Both the machine are 


ing. sides of 


shown. 


In one view a key-seat is being 





KEY SEAT AT MIDDLE OF 


SHAFT. 


CUTTING 





KEY SEAT ON END OF SHAFT. 


CUTTING 
cut upon the middle of a shaft, or any- 
where between its bearings; in the other 
the cut is being made on the end of the 
shaft. The machine will cut key-seats of 
standard width and depth in shafts, up to 
5 inches in diameter and 12 inches in 
length of key-seat, without resetting. 
The entire apparatus, it will be seen, is 
clamped to the shaft itself, and the cutting 
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is done with great steadiness and freedom 
from chatter. 

The ratio of gearing is I to 3, and the 
feed cut with ordinary 
work about 12 inches per hour. The feed 


is arranged to 


worm can be instantly disengaged, and 
the clamp head quickly reset for another 
or a larger key-seat. The cross-adjust- 
ment of the cutter is also provided for, and 
a depth gage shows the distance the mill 
is sunk into the work. 

The machine is made by John T. Burr 
& Son, Brooklyn, N. Y. 


A A ~ 
The Importance of Fire-Clay. 


The Christy Fire-Clay Co., St. Louis, 
Mo., have sent to the individual members 
of the American Society of Mechanical 
Engineers a neat souvenir of the recent 
meeting of the society, in the shape of a 
paper-weight made of Christy washed pot- 
clay. The letter accompanying the gift 
adds to its value by the information it con- 
veys regarding the material represented. 
It says, in part: 

“This fide 
sample of one of our products, and will 
resist the action of high temperatures up 
to 3,800 degrees Fahr., as determined by 
tests made with Seger cones by Prof. H. 
O. Hoiman, of the School of Technology, 
Boston, Mass. 

“You are all more or less interested in 


paper-weight is a bona 


highly refractory material, its use being 
essential at some stage of the manufacture 
of nearly every article of commerce. With- 
out fire-clay, glass would be an impossi- 
bility, metals could not be smelted, steam 
could not be generated. 

“The- combinations of high 
temperatures, destructive fluxes, unequal 
and intermittent use, which fire-clay prod- 
ucts are called upon to resist, make im- 
perative the most careful investigation ot 
conditions of proposed use, and the most 


manifold 


intelligent manipulation of refractory in- 
gredients. Manufacturer and 
must join hands in this matter if satis- 
factory results are to be attained. In 
many cases, persistent, almost insistent, 


consumer 


inquiry and investigation are necessary to 
elicit the information required for an in- 
telligent recommendation as to the grades 
of fire-brick required for the different 
parts of a furnace. We justly claim that 
the manufacturer of refractory material, 
in order to meet the requirements of any 
furnace, must be familiar with its entire 
construction, use and operation, just as 
a knowledge of his patient’s symptoms is 
necessary to a physician’s diagnosis of a 
case of sickness. 

“The preparation and manufacture of 
high-grade refractory material for glass 
works, smelters, iron and steel founders, 
steam plants, etc., should rank high in ap- 
plied science, requiring, as it does, ex- 
haustive and continuous theoretical and 
practical investigation. 

“The importance of the fire- 
clay business is beginning to be keenly 


relative 
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: ) round and intended to fit the bored hole 

4 ) JY in the hub, so that posts are provided of 
different diameters, and, if necessary, also 

of different lengths. The post is grooved 

upon one side for the tool bar B. This 


bar, as will be seen in the sectional cut, 
has its cutting lip at the upper end, and 


then extends down into the body of the 


















~/ hare ' ; 
machine, where the end of it is fastened 
in the tool bar holder Che tool bar is 
uite flexible, the back of its head is 
beveled, and the wedge PD acts upon this 
f | beveled face to feed out the cutting lip 
The feeding is done by hand. It starfs 
with the little hand crank upon the short 
horizontal shaft, then through the bevel 
gears and the splined vertical shaft to the 
' large worm, which moves the wedge bat 
7 holder up or down. The horizontal shaft 
t is cut with a screw between its bearings 
} and carries a nut V with a pointer to show 
the depth of cut, and an adjustable stop Y 
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WORKING DETAILS 


realized in all lines of manufacture, and 
the solution of the important question, 
‘What is the proper refractory material 
to use?’ will in many cases devolve upon 
you. This question is of vital import- 
ance in economic construction and opera- 
tion, and will frequently arise in the varied 
practice of the experienced and intelligent 
gentlemen enrolled in your membership.” 


A A oo 


A New Key-Seating Machine. 


We illustrate a key-seating machine 


esting features. In this machine the cut- 
ting, as will be seen, is done by a single 
tool which works up and down, the driv- 
ing being done by two belts upon separate 
pulleys on the horizontal driving shaft— 
the larger pulley for the cutting stroke, 
and the smaller one, which in the half- 
tone is concealed by the larger, for the re- 
turn stroke. These pulleys are both oper- 
ated by friction clutches, which are alter- 
nately thrown in or out, either by the ver- 
tical hand lever V, or, when the machine 
is in operation, by a projection on the 
crosshead which strikes the tappet collars 
I, on the vertical tappet rod S, and which 
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OF KEY-SEATER 


A NEW KEY-SEATER 


may be set for any desired length of is also provided to be used if a number of 
stroke. The hub to be key-seated is cen pieces are to be key-seated to the same 
tered by its bored hole, and facing the depth 

ends of a hub is never required. The post This key-seater is made by Mitts & 


A, which stands up from the table, is Merrill, Saginaw, Mich 
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ELECTRICAL MACHINERY. 


The Care of Commutators. 
BY CHARLES WIRT. 

Flat spots on car wheels make life a 
burden to the railway engineer, and are 
particularly troublesome on street rail- 
ways where a powerful brake is provided; 
making it possible to skid the wheels. 
The first time this happens, the result is 
an incipient flat spot on the tread of the 
wheel, which makes it easy for the wheel 
to slip in the same spot a second time, the 
trouble rapidly growing worse, until a 
pounding of the rail with each revolution 
of the wheel calls attention to the case, 
for which the only remedy is refacing the 
tread of the wheel. 

The similar behavior of some commuta- 
tors is rather curious, as it appears that 
many cummutators have a decided ten- 
dency to develop flat spots with no ap- 
parent sufficient cause. The flat spot or 
low spot once started on a commutator, 
particularly if the speed is high, is sure 
to get rapidly worse, until a point is 
reached where the only remedy is a turn- 
ing tool, applied to the commutator in the 
lathe or while revolving in its bearings, 
and the removal of sufficient material to 





bring the circumference to a cylindrical 
form. 

The symptonis of this disease are quite 
familiar to all having much to do with 
dynamos. The diagnosis is difficult and 
the cause often obscure. For instance, 
an imperfect contact between one particu- 
lar bar and the winding will cause spark- 
ing to take place at that bar, which spark- 
ing cuts the metal rapidly; or the imper- 
fect insulation between bar and bar, or 
between one or more bars and the shaft 
or drum, may have a similar effect. Or in 
the case of a drum armature non-sym- 
metrically wound, the lack of balance 
among different elements of the winding 
may determine one or more points where 
sparking will tend to occur—any of these 
electrical defects giving a predisposition 
to sparking in a particular part, which, 
though perhaps extremely slight at first, 
will grow rapidly worse. 

Any of these electrical defects can be 
located by electrical methods. These 
methods require considerable skill and ex- 
perience, and can seldom be applied witl- 
out removing the armature to a dynamo 
hospital. However, it is the purpose of 


this article to insist upon the fact that the 
symptoms described do not of necessity 
indicate any such fault, as it is certainly 
a fact that flat spots or low bars often 
occur in commutators which are perfect 
as regards insulation, and in connection 
with armature windings which are not 
defective either in design or construction. 
Here the analogy to the case of the car 
wheel is useful. It is never claimed that 


Pig. 2 


car wheels are necessarily defective be- 
cause flat spots may develop. The rail- 
way engineer does not trouble himself 
to know why flat spots develop on any 
particular part of the periphery of the 
car wheel, but gives his attention to the 
prevention of the trouble—probably con- 
sidering first of all, the questions of the 
use of sand, manner of application of the 
brake, etc. 

Some engineers in charge of electrical 
plants fail to realize the mischievous effect 
of even a slight sparking, or the danger 
in neglecting slight deformations in the 
surface of the commutator. It is often 


applying coarse and vulgar sandpaper to 
anything so expensive and truly beautiful 
as the face of the commutator of the mod- 
ern dynamo. This instinct the writer can 
appreciate and sympathize with; but a host 
of ancient respectable proverbs might be 
quoted, arguing against the folly of allow- 
ing feelings of tenderness to influence the 
judgment which calls for heroic measures. 
The fact is, and is borne out by years of 
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observation in this very line of work, that 
a commutator will stand quite a severe 
application of sandpaper several times per 
week for several years without showing 
any signs of distress; while the failure to 
give such treatment when called for will 
demand the occasional service of a ma- 
chinist and the removal of metal by the 
turning tool, rapidly shortening the life 
of this part of the machine. 


It is scarcely necessary to say that em- 


ery cloth should never be used on a com- 


mutator, owing to the tendency of the 


small particles to “charge” the soft cop- 
per, making of the latter a veritable grind- 














Fig. 3 


the case that a slight sparking will take 
place in spite of reasonable care, and that 
the cutting which results will do no par- 
ticular damage, provided the surface is 
kept in shape by the prompt and sufficient 
application of simple treatment. Ninety- 
nine times out of one hundred, the treat- 
ment that is called for is a moderate use 
of sandpaper on the surface of the com- 
mutator, applied not with the fingers or a 
flat board, but by means of a block having 
a concave surface fitting the convex sur- 
face of the commutator. There is cer- 
tainly something repulsive to the fine in- 
stinct of the true mechanic in the idea of 


ing tool, causing rapid wear of the brushes 
and also of its own surface. 

Fig. 1 shows the form of block com- 
monly used, and quite satisfactory in the 
majority of cases. The sandpaper can be 
attached by small nails, or held by the 
fingers; and if it is doubled once, bring- 
ing the rough side against the block, this 
will assist to hold it in place. Sometimes 
a saw cut is made in the end of the block, 
in which the edge of the paper is inserted 
and then bent over, dispensing with the 
use of nails. 

Fig. 2 shows a block which was made 
for use on a multipolar dynamo, the han- 
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dle resting on one of the brush-holder 
arms. 

Fig. 3 shows the ordinary mechanic's 
lap, commonly used for finishing cylindri- 
cal surfaces in the lathe. For a small 
commutator which is in very bad shape 
and needing drastic treatment, this form 
will be found most satisfactory. 

Sandpaper is cheap and may be freely 
used. If oil is applied to the surface, most 
of the copper dust will be held instead of 
flying about. All insulating parts should 
be carefully cleaned of copper dust, before 
starting a dynamo after a job of this kind. 
It is the opinion of the writer that there 
is no objection to sandpapering the com- 
mutator of a low-tension dynamo while 
in action, provided the job is done circum- 
spectly and that oil is used, as before men- 
tioned, to prevent the flying of copper 
dust. 

A a A 


Electrical Tests of Power Consumed 
by Rolling-Mill Machinery. 


REPORTED BY E, H. WISE, ELECTRICIAN OF 
THE CAMBRIA IRON CO, 


Roll-Turning Lathes. 


For the benefit of those readers who are 
not familiar with roll-turning lathes as 
distinguished from ordinary lathes, it 
should be said that the rolls are carried on 
centers during the turning of the bear- 
ings only. After the bearings are fin- 
ished, the roll is supported by them in 
housings in order to secure greater rigid- 
ity. This naturally leads to much greater 
friction than in common lathes. Roll 
lathes have no slide rest. The tool is 
supported by a massive beam alongside 
the roll, and is strapped down to the beam 
as near to the roll as may be. The rear 
end of the tool has set screws behind and 
on each side of it, by which it is fed to the 
work—the grip of the binding strap not 
being strong enough to prevent this. 
The tool takes a broad, scraping cut, and 
for turning is forced against the work by 
the rear set screw at each revolution of the 
roll. In facing the sides of the grooves, 
the tool is forced into the work by one of 
the set screws on the sides of the rear end 
of the tool. The speed of the roll is very 
slow, on account of the hardness of the 
material. 

All lathes reported on below were fitted 
with individual motors: 


SIXTY-ONE-INCH CAMBRIA LATHE. 


Five horse-power shunt motor ; material 
of roll, soft cast iron ; diameter of roll, 35 
inches ; roll supported in housings ; speed 
of motor, 1,000 revolutions per minute ; 
speed of roll, 1 revolution in 1 minute 25 
seconds : 


Elect. 
Readings. A. V. H.P. 
Turning machine with roll, no 
Gibsesaex ee ray ee . 34-4 210 I-1.1 
Average cut, 24% inches wide 
CO I re g-12 2 2.5-2.4 


Excessive cut, 2% inches wide 
gx inch deep.... sieheotees Meany Ou 2.8-4.8 
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Forty-INcH GARRISON LATHE. 

Ten horse-power shunt motor ; material 
of roll, steel ; diameter of roll, 3g inches ; 
length, 5 feet 4 inches; roll supported in 
housings ; speed of motor, 800 revolutions 
per minute ; speed of roll, 1 revolution in 
I minute 15 seconds 


Elect. 
Readings. A. V H. P 
Turning machine with roll, no 
CUE. cccces ereecscoe ; 6 200 1.6 
Maximum cut, 24 incheg wide 


gy inch deep, one tool....... 25 200 6.7 
Prop support, 15 x 2 inches, 

sheared off and lathe broken 

without damage to motor... 40 20 20.7 


SIXTY-THREE-INCH BEMENT LATHE, DovuBL 
Back GEAR. 

10 horse-power shunt motor ; material of 
roll, steel; diameter of roll, 35 inches; 
length, 5 feet 4 inches ; roll supported in 
housings ; speed of motor, 1,000 revolutions 
per minute ; speed of roll, 1 revolution in 
I minute 30 seconds: 


Elect 
Readings A, V. H.P 
Turning machine with roll, no 
CWE cccevccoses ° TT ) 200 2.4 
Maximum cut, 144 inches wide 
. % inch deep.... a j 8 20% rT 


SEVENTY-THREF-INCH BEMENT LATHE, 

10 horse-power shunt motor; turning 
48-inch steel pinion without sink head car- 
ried on centers ; diameter at journal being 
turned, 28 inches 


Elect 
Readings. A Vv. B.P 
Turning machine with work, 
no cut, starting.........00. ° 7 21 10.4 
Turning machine with work, 
no cut, running. 5 21 1.4 
Cut, 2inches wide ,; inch deep. 14-17. 2% 3-9-4.8 


NEwton CoLp Saw. 


Two horse-power individual shunt motor; 
speed of motor, 1,000 revolutions per min- 
ute ; diameter of saw, 20 inches ; width, ,'; 
inch; speed, 8 revolutions per minute ; 
number of teeth, 192: 


Elect. 
Readings. A V H. P 
Sawing 9-inch rails weighing 
108 pounds per yard.. ° I 2.4 


STRAIGHTENING PREss. 

Fifteen horse-power individual shunt 
motor ; speed of motor, 650 revolutions per 
minute; speed of press, 41 strokes per 
minute; operating on rails weighing 80 
pounds per yard: 


Elect 
Readings. A V H. P 
Starting press........ a 3 220 «14.8 
Running press, idle....... 5-10 1.5-3 
Moderate blow on rails....... 6-30 220 _1.8 
Hard blow on rails wees 40-50 220 11,8-14.8 


DRILL PREssEs, 

Fifteen horse-power shunt motor, oper- 
ating three multiple spindle presses through 
a line shaft 70 feet long 24 inches diameter, 
with ten hangers ; speed of shaft, 200 revo- 
lutions per minute; speed of motor, 800 
revolutions per minute 


Elect 


Readings A. v. 2... 


Running shaft and presses, 


idle ; pieeraiace meee 15 22 4-4 
Drilling seven %-inch holes in 

thin part of rails.. weer .e- 40-60 218 11.7-17.6 
Drilling seven %-inch holes in 

thick part of rails, fuze blown 75 218 22 


Dritt PREsSEs. 


Fifteen horse-power shunt motor, oper- 
ating two Seller’s rail drill presses through 


Drilling six ryy-inch holes in 


11-623 


a line shaft 70 feet long 2% inches diam- 
eter, with ten hangers ; speed of shaft, 200 
revolutions per minute; speed of motor, 
800 revolutions per minute 


Elect 
Readings A V. H. P 
Motor and line shaft (belts on 
loose pulleys)...... 1 4-4 
Drilling six ry,-inch holes in 
web of rail, % inch thick 55 22 1¢ 


web of rail, 4 inch thick 70 220 

Remarks—The increase of power for the 
deeper hole is due to the clogging of the 
chips below '% inch depth. 


PUNCH FOR RaAILs. 


Five horse-power individual shunt motor 
belted to machine ; speed of motor, 1,000 
revolutions per minute ; speed of punch, 34 
strokes per minute : 


Elect 
Readings A V H. P 
Starting punch, because of 
heavy fly wheel : , 30 »2 8.9 
Punching three 14-inch holes 
in neck of rails, 4% inchthick. 6-1 22 1.8 


SELLER'S OVERHEAD 30-TON 3-MOTOR 
TRAVELING CRANE, 


Transformer system ; Loaded with 63.- 
355 pounds; speed of hoist, 20 feet per 
minute ; 25 horse power motor for hoist- 
ing, 25 horse-power motor for bridge 
travel, 5 horse-power motor for trolley 
travel ; speed of bridge travel, 350 feet per 


minute 
Elect 
Readings \ V H. P 
Starting hoist ‘ 1 190 ( 
Hoisting - ' 19 
Lowering load 10 4 
Starting bridge 1 , 


Wire-Rorve OrekatreD RAIL CONVEYOR. 


Conveying rails from hot bed to finish- 
ing machines; 15 horse-power shunt 
motor belted to gearing, which .drives 34 
wire rope. Conveyor rollers have grooved 
sheaves, which drive them by friction from 
the rope; length of conveyor, 650 feet; 
number of rollers, 72; diameter of rollers, 
18 inches 

Elect 
Readings A V H. P 
Starting motor and conveyor, 

no load ‘a 14 
Starting motor and conveyor, 

loaded with 7 rails, each ¢ 

feet long, weighing too Ibs 

Sere 22 
Running convevor with above 

PS C545 t0meeeen ee . 3=-4 22 your 


Freep TABLE ror THREE Hicu Rou TRAIN, 


Fitted with three railway type series 
motors, which hoist and lower table, operate 
rolls for feeding rails in and out and traverse 
entire machine lengthwise of the mill to 
deliver the rails to the various passes, 
The blooms handled when making test 
were sufficient to make these rails 30 feet 
long, each weighing 60 pounds per yard, 
which are the heaviest for which the mill 
is adapted; Morgan type B controller 
used 

Elect 
A V a. 


Readings 
5; horse-power motor starting 
to hoist with load, slow 
horse-power motor starting 


to hoist with load, fast 140 22 4t4 
25 horse-power motor running : 
with load 5 22 148 


25 horse-power motor starting 
to traverse machine with 
load, slow . rox 
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Elect. 
Readings A. \ mF. 
25 horse-power motor starting 
to traverse machine with 
BODE, SRM cc. cceweee Py dewee 150 220 44-3 
25 horse-power motor running 
with load....... - sion OO 220 17.8 
10 horse-power motor starting 
rollers with lead, slow...... 60 220 17.8 
10 horse-power motor starting 
rollers with load, fast........ 70 220 26.6 
10 horse-power motor running 
WO ptkats ss6 30a exes 22 220 6.5 


Average temperature in air gap of roller motor 
after a run of 12 hours, 175° F 


Remarks—This class of work is very 
severe on the motors, owing to the repeated 
reversals, which occur as follows : 

Hoist motor, 1,400 times in 12 hours, 

Roller " 

Traverse ‘ 


1,400 " * 33 ad 


700 sé “6 12 sé 


These repeated reversals must be made 
very quickly to avoid loss of time and cool- 
ing of the blooms. The controller should 
have a wide neutral space or other device 
to insure sufficient time to permit the motor 
to stop before the reversal of the current. 
In addition to this in the present case, the 
hoist and traverse motors are fitted with 
magnetic brakes, which apply themselves 
as soon as the current is cut off and are re- 
leased when the current is re-established. 


A A A 


Letters from Practical Men. 

“Copying Machine Designs.” 
Editor American Machinist: 

We have read with approval your edi- 
torial of June 11th, on “Copying Ma- 
chine Designs.” 

We have had a very extensive experi- 
ence with design pirates, and we suppose 
every machinery house of prominence has 
share of attention from them. 
We have in our files an English catalog 
which is almost wholly made up of re- 
productions of published illustrations of 
(The “Stiles” 
and “Stiles & Parker” designs became our 
property when we purchased the plant 
and business of the Stiles & Parker Press 
Co., some years ago.) There are manu- 
facturers in France and Germany who do 
not hesitate to purchase a machine for the 
express purpose of copying the design. 


its own 


Bliss and Stiles machines. 


But the design pirate is not indigenous 
to Europe alone. He flourishes in his 
own way (usually a very small way) on 
our own free soil as well. We often find 
our designs copied in the frankest manner 
by small competitors—or would-be com- 
petitors. These raids on our department 
of mechanical brains do not, however, 
cause us to lose our customary sleep o’ 
nights, as the most desirable class of cus- 
tomers do not incline favorably to the 
small maker who offers a machine “just 
like the Bliss, and every whit as good,” 
and is willing to shave the price. They 
have little confidence in the assertions 
of one whom they know to have stolen 
Such a man stands 
convicted of a lack of business integrity 


his ideas and designs. 
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and self-respect, and by his act confesses 
incapacity. Moreover, these small con- 
cerns have not the capital nor the facili- 
ties to bid on the really important work. 

Only recently we had an_ experi- 
ence in this line, which we should have 
been inclined to resent very vigorously 
had it appeared to be worth while to do 
so. Some parties sent to a number of 
mechanical papers a cut (which the dis- 
cerning editors published!) of an alleged 
new machine, which cut it required no ex- 
pert eye to perceive was made from one 
of our published engravings of one of our 
oldest and most widely used and _ best- 
known machines! 

E. W. Buiss Co. 
“4 A A 
Editor American Machinist: 

In your issue of June 11th, we notice an 
editorial that contains several statements 
that we dissent from. First—The founda- 
tion of your editorial is that, from Cincin- 
nati and vicinity “there is more com- 
plaint.of copying and stealing designs 
than from any other locality.” Cincinnati 
denies this. There is no general talk here 
about copying and stealing designs. Com- 
ing in daily contact, as we do, with the 
greater part of the machine-tool builders 
in this city, we can only recall one instance 
One 
manufacturer accused another company 
here of copying their machine; but as this 
is denied by the rival firm, it leaves the 
matter a question of fact between these 


in which complaint had been made. 


concerns. 
John Steptoe has been dead eight years 
and four months. His 
bought by us, Lauther & Co., from his 
administrator, have 
ducted it under the firm name of John 
Steptoe & Co. Your article says “he 
had little or no what 
good work meant” and that “he copied 
machines.” We do not know how that 
may have been; but men 
in the machinery world have graduated 
from his shops, among whom may be 
instanced presidents of some of the largest 
concerns in this section. John Steptoe 
did a good business and left a large estate. 
He was what the business world calls a 
“successful man.” He was reputed to be 
a skilled machinist, and we do not believe 
that he ever found it necessary to copy 
anybody’s machine. But if he did, hav- 
ing been dead nearly ten years, we cannot 
see that the present firm of Lauther & Co., 
now conducting the business under his 
name, has anything to do with the matter. 
But that is the impression that may be 
left by your editorial. The present firm 
copies no one’s designs, nor do we believe 
in the practice, and we will be obliged to 
you if you will publish this letter so as to 
make this matter clear to your readers. 
Knowing that we have 
cause to you or any of our competitors 
to be accused of these things, we believe 
you will at once deny that you meant to 
charge the present firm with this breach 


business was 


and we since con- 
conception of 


some good 


never given 
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of mechanical ethics; and as John Steptoe 
is deceased, and it is considered bad form 
to attack the dead, we believe that this 
ought to end this line of discussion. 
LAUTHER & Co., 


Doing business under the tirm name of John Steptoe & Co. 


Cincinnati, O. 


[It cannot, we think, be said that Cin- 
cinnati denies anything, and we are quite 
sure that Cincinnati will not deny the 
statement made in the editorial referred 
to. It is Cincinnati's own manufacturers 
who do most of the complaining about 
design stealing; and if Lauther & Co. do 
not hear these complaints, then that shows 
only that the Cincinnati men who freely 
express themselves to us on the subject 
do not do the same with Lauther & Co. 
We know pretty accurately the tone of the 
machine shops of the country; we visit all 
sections and are visited by men from all 
sections, and we are quite sure the state- 
ments to which our correspondents object 
are correct. In fact the article referred to, 
instead of being written in this office, on 
a basis of hearsay evidence, as some might 
suppose, was written near Cincinnati, im- 
mediately after a visit to and conversations 
with builders 
there. 

We referred only to the deceased person, 
John Steptoe, and did not intend to “at- 
tack” him, but simply to record a histor- 
ical fact connected with the subject under 
discussion—a fact which there is abundant 
proof to sustain, and which, whatever 
reputation he may have had as a skilled 
machinist, 
estate, do not in the least alter or modify. 


—Ed.] 


representative machine 





or whatever the size of his 
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“Paying Wages by Checks.” 
Editor American Machinist: 

Paying wages by check, to my mind, 
cannot be abolished too soon, for the fol- 
lowing reasons: 

First—It man to time 
in getting cash (no matter how sound the 
firm he works for); if not at the bank, 
then at the butcher’s, or grocer’s, besides 
causing a feeling of obligation. 


causes a lose 


Second—The man spends more money 
than he can spare, because he is accom- 
modated, and frequently (at least in my 
neighborhood, where people live who are 
compelled to receive pay in checks, and 
make little wages, owing to the working 
systems in practice) he will find a sign, 
“Checks Cashed,” plastered on a window 
of one of the lunatic-breeding establish- 
ments, better known as saloons, where 
ten cents is the cost, or a check is cashed 
for two drinks—the balance will come 
easy for the saloon keeper. 

That system is practiced in the great 
Union Stock Yards, where some ‘of our 
men do business. The newspapers give 
credit for the good they do only. It ap- 
pears to me, to judge from the hardships 
it works amongst machinists alone who 
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are employed there, that it should be a 
good reason for abolishing the system, 
and it is my aim to bring this to the 
notice of those “philanthropists’’(?) 


Again, is it not possible that pay- 
masters (not saying that it is a fact) are 
in close communion with some of the 


more prosperous poison feeders and get 
their off’? In 
of which I am aware, men (machinists and 


“rake several instances 
steam fitters) needing money, being sick, 
were compelled to have their wages drawn 
by shopmates. The envelopes handed to 
daughters would be taken by them to sa- 
loons to have the check cashed. There 
the 
would be given, because they happened to 
live the butcher or 
grocer would be a suspicious document. 


necessary ten cents or equivalent 


where a check to 
I am a drinking man, not a temperance 
advocate, but believe good can be done 
by bringing this to the notice of your 
through the machinist’s friend, 
Machinist.” A. W. 


readers, 
the “American 
Chicago, Il. 


A A A 


Editor American Machinist: 

You ask, in your May 14th issue, if 
there is any good reason why working- 
men should not be paid in checks. Since 
your question is asked, an answer is in 
order; and it might not be out of place for 
part of the answer to come from the class 
which would be most affected by such a 
change. 

To take up your editorial in the order 
The 


hearing no 


in which it is written, we will say: 
matter of the F. W. W. Co., 
more complaints aiter the first pay, would 
surprise no one who knows how very 
deaf many large employers are when it 
comes to complaints of their acts from 
And the fact that the 


succeeded in his purpose, 


their employ és. 
employer 
though the employés carried their objec- 
tions to that seemingly only resort, the 
strike, is only one of many thousands of 
such cases that end similarly. 

You 
man 
checks—good checks—which we 
grant, much 
that; but still it remains that this does not 


say a merchant or professional 


invariably prefers to be paid in 


will 
know about 


as we cannot 


touch our case. The merchant or well- 


established professional man invariably 
has a bank credit and settles his small bills 
The 


men who have not “the largest incomes” 


once a month—or is supposed to. 


about. as invariably have no bank credit 
Admit- 
ting that the sober and honest mechanic 


and are compelled to pay cash. 


can and does obtain a limited amount of 
credit at a limited number of very limited 
the fact still that he 
cannot do business on a monthly settle- 


concerns, remains 


ment basis, as the merchant and well- 


established professional man does; nor 
would the receipt of a check (for wages 
overdue) on some local bank place him on 
a similar basis with the merchant or well- 
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the 
earner, as distinguished from the 


established lawyer. In fact, wage 
salary 
or fee receiver, is usually more or less of 
a hand-to-mouth man, and feels that he 
needs his last available dollar to eat, to 
wear, to ride, to pay that professional man, 


to pay the similarly conditioned landlord 


and—more the pity—in too many cases 
to drink. 
The fact that checks are cleaner and 


less likely to communicate disease will 


have little weight with any but the profes- 
sional man, except in times when con- 
tagious and dangerous diseases prevail. 
The form of check issued by the F. W. 
W. Co., 


identification or indorsement and cashed 


being payable to bearer without 


at any local bank or store, is attended with 
very little less risk from loss or theft than 
cash; and, in common with all such paper, 
is much more likely to loss, even while it 
remains in the possession of the owner, 
because of being less easily distinguished 
from other slips of paper than is currency. 

You think that 
checks would make workmen participants 


payment of wages in 
in the grand system of commercial credits 
that makes the business of to-day possi- 
My 


own somewhat limited contact with that 


ble, and say that seems best of all. 
system, especially through the banks, has 
been anything but inviting. I could give 
you, from personal experience, several ex- 
asperating occurrences which I imagine 
are not far from what is likely to hap- 
pen any day to any one who attempts to 
be a small participant in that system of 
credits which supports banks. How is it 


in any way an advantage to the small 


wage-earner to harrass himself with a 
bank account, and receive nothing more 
in return than the insignificant interest 
paid on such deposits, and the insecurity 
Each time he 


add toor take from his bank credit he must 


of such a deposit? would 
lose an hour from his work, pay a street 
car company ten cents to take him to and 
bring him from the bank; and then, if it 
happens that he wants exchange, such 
as banks deal in, pay them for it at about 
the same rate he would have to pay the 
government or express companies, 
though he may have had many times the 
amount of the exchange on deposit with 
this same bank without interest for years. 

Were it not for adding to what is proba- 
bly too long, I should like to describe the 
effect check this 
vicinity would have; but you would most 
likely think it a fancy sketch. I will only 
say the local stores could in nowise cash 


payment of wages in 


the checks, nor supply the balances after 
the Saturday night purchases. Saturday 
is the day all our large employers pay; but 
not early enough to enable us to reach an 
open bank until Monday. And if we 
could, why should we be compelled to 
wait at our employer’s office, on our time, 
till he hands us a slip of paper that is only 
money in a very limited sense; then travel 
some miles to a bank to receive the cash 
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ee 


And 


INCONVeENnIeNnce 


that has been due us many days? 


why should merchants 


themselves to help large employers avoid 
a duty, that of paying in full legal tender, 
all labor obligations? 

Quite a percentage of each pay here 
doubt 


from the town 


and no elsewhere—is sent away 


night.” It 


checks, the checks 


on “pay pay 


ment were made in 


must be converted into cash, or some 


form of exchange that would be convert 


ble into cash at its destination. It is no 


way likely the Government would receiv« 


such checks in payment for Post-oftice 


money orders; which, all things consid 


ered, are far the most convenient iorm ol 
I ll 


for those 
The 


practically worthless at a « 


who handle sma 


that 


exchange 


sums only. fact these checks 


would be lis 
tance, places them in the same class as 
the coonskin and wampum of barter, and 
the issues of State and local banks of ante 


Instead of being an almost 


bellum days. 
the check lacks what the 


the first 


periect currency, 
tell 


universal currency 


financiers us is requisite of 


money, viz It must 


pass current without discounts, or it 1s 


not money. If check payments were to 
succeed the present system, it would open 
up a great field for the “shark.” The 
unscrupulous possessor of a few real dol 
lars would be present to, “just for an ac 


commodation,” turn an honest penny 


BLUE OVERALLS. 
a A A 
Editor American Machinist 
Workmen have no time for cashing 
checks Cash is absolutely necessary 101 


the small affairs of life; and therefore, it 


che ( k, some body h is 


The butcher, th: 


gets a 
Who? 


candle stick make fr. ec. 


a workman 
got to cash it 
baker, the 

Now, just see where this will lead us. I 
1] 


get a check on Saturday night; I call on 


my grocer to pay my weekly bill and ask 


him to cash my check. Very likely he 
will do so. Perhaps he will not refuse to 
cash it every week for me; but suppose 


ten of my shopmates trade with this same 
grocer, and the aggregate of our weekly 
wages is perhaps $175, do you suppose 
still checks? Would 
Machinist”? 
business 


cash these 
Mr 
and no other 


Here in Salem the dry goods 


he will 
you do it, “American 


Guess not! sane 
man either 
stores will not cash checks for friend or 
and wants a new 
hat Saturday night, 


You need not say that we 


foe; suppose my wife 
please explain how TI 
am to get it 
would get used to the change and pro- 
vide for it; I tell you, old friend, that no 
circumstances, and no well-spun theories, 
can ever reconcile a man to a failure to re- 
ceive the cold cash in his hand on Satur- 
We all 


of us, from the office to the sweeper want 


day night when his work is done. 


our cash for our services, and nothing 


else can satisfy us 
FRANK E. WILDER. 
Salem, Mass. 
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Shade Lines. 
Editor American Machinist: 

I see that Tecumseh Swift is wrestling 
with the old question, shade lines, which 
has so repeatedly been threshed over in 
the columns of the “American Machinist.” 
It seems to me the whole trouble comes 
from using the name “shade lines.” In 
my early experience it was called “dark- 
lining’ a drawing, and the question 
whether the sunlight came in from the 
northwest, whether the sun shone, or 
whether it rained, made no difference— 
in fact, light did not enter into considera- 
tion; simply the loweredgeand right-hand 
side of what represented a thing were 
dark-lined, and it made no difference 
whether one view or a dozen were on the 
same sheet or the sheet cut in pieces. Any- 
one could tell whether the thing shown 
was a thing or a hole, without standing 
on his head or turning a summersault. 

Dark-lining helps the workman to un- 
derstand what the drawing represents; 
and whether it pays depends on how 
much it costs, how much time it saves in 
reading the drawing, and how many there 
are to read it—and as the last is usually 
an unknown quantity, it is pretty good 
practice for the draftsman, after tiring 
himself out getting the drawing in shape, 
to rest himself putting on dark lines; at 
least in my own case it was a relief to put 
in lines that I did not have to think about. 

JOHN E. SwWEET. 

Syracuse, N. Y. 


a aA 
Cotton Rope Transmission in 
erica. 


Editor American Machinist: 

Please inform Mr. W. H. Booth, in 
answer to his request in your columns of 
June 11th, that all the ropes used in the 
cotton and woolen mills in the United 
States, less than 1 inch diameter, for driv- 
ing mules, cards and other machinery, are 
always made of cotton, as in England, and 
that cotton is largely coming into use, in- 
stead of manilla, for larger ropes, espe- 
cially for inside driving, on account of its 
greater flexibility and uniformity. 

SAMUEL WEBBER. 

Charlestown, N. H. 

A A A 


Education and Invention. 
Editor American Machinist: 

The articles on “Education and Inven- 
tion,” in your issue of June 4th, have 
greatly interested me. By being brief per- 
haps you will grant me space to call at- 
tention to one or two other points which 
have occurred to me. 

Before the advent of the experimental 
laboratory in mechanics, and when few 
‘ attempts had been made to apply known 
facts and principles to useful purposes, 
inventions were most often discoveries, 
and might be made by the ignorant as well 
as by anyone else. Now invention has 
been reduced to a science, and is in fact 
the highest type of applied science. The 
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few nuggets that once lay on the surface 
have been picked up, and now the suc- 
cessful miner after inventions must pros- 
pect carefully, and possess himself of the 
best tools in the way of knowledge of me- 
chanical principles, and a better knowl- 
edge of his own field than anyone else 
possesses. Even after he has discovered 
his “vein” it may take years to work it 
out. The wonderful electrical inventions 
which have been worked out in the past 
few years in the experimental laboratories 
of Tesla and Edison and Thomson, for 
example, attest the truth of these state- 
ments. These are all men of the highest 
type of special education, and what they 
have achieved has been the result of sys- 
tematic labor and experiment, based on a 
fuller knowledge of their subject than 
any one else has possessed. 
SPIRAL. 
as A A 


A Die for Tube Work. 
Editor American Machinist: 

I once had a lot of 200,000 thin brass 
tubes that were to have a slotted hole on 
each side, for a screw. The holes had to 
be exactly opposite, so that the tube 
would go on either way; and I found out, 
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still, partially or wholly releases the 
brakes of the train. When this occurs, 
the passenger, who is braced to overcome 
his personal inertia relative to the car 
floor, and resulting from the decreasing 
velocity of the stopping car, pushes him- 
self back into his seat—and thus he fails 
to correspondingly decrease his “brac- 
ing” force at that instant when the change, 
or decrease, occurs in the rate at which 
the velocity of the car is decreasing. 

Regarding the point made by Mr. W. 
B. Van Gieson, May 2ist, I had supposed 
the compression of the forward and ex- 
tension of rear springs of truck (always 
present to a greater or less extent when 
brakes were applied) was due not only to 
the momentum of the car body, but more 
largely to the brake-shoes being hung out- 
side instead of between the wheels, and be- 
ing suspended from the truck instead of 
from the car body. 

Cleveland, O. A. H. F. 

[We have received on this subject more 
communications than we can possibly find 
room for. Most of them are in substance 


the same as the above, and those that do 
not agree with it are, we believe, wrong.— 


Ed. ] 
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long ago, that the only way to get out per- 
fect work is to make the dies so the press 
hand cannot get out a bad job if he tries. 

The die is self-contained, and can be set 
in any press of the proper stroke and 
height. The two punches are driven by 
the inclined wedges fastened to the head 
block; the punches are straight pieces of 
steel of the proper shape to fit the dies, 
and can be set in as they wear off. 

Those of your readers who work on 
burner tools will recognize this as an old 
acquaintance, as it was there that I got 
the idea. In the job referred to, I got out 
the lot both good and cheap—two eggs 
that you don’t often get in the same nest. 

J. L. Lucas. 
a A & 
Reversed Momentum. 
Editor American Machinist: 

The following is offered in regard to 
“Reversed Momentum”: 

In making a stop the wise engineer, 
just before the train comes to a stand- 


THIN 


TUBING, 


Cheap Feathers. 
Editor American Machinist: 

I noticed the picture of the big mangle 
in the “American Machinist’ about a 
month ago, and the editorial that, I think, 
was in the next paper, about “The Reach 
of the Machinist,” and I think with you 
that he reaches a good way, and that there 
is something for a machinist to learn 
wherever machines are being built of any 
kind, and especially where any extensive 
and permanent line of machinery is being 
manufactured. Fellows are apt to be 
thinking as they work, and little things 
keep adding on, a little at a time, and dif- 
ferent conditions bring up different things; 
so that I find in every kind of machinery 
something novel, and often something 
good. I at different times have had more 
or less to do with overhauling laundry 
machines, and I have certainly found some 
ideas in them that are not common any- 


where else. 
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In the drum shafts on the ironing ma- 
chines they have a way of fastening the 
feathers in the shafts that is pretty good, 
and that I think ought to get into use 
in other places. It is simple enough to 
sink a feather into a shaft and then drive 
the hub onto it, if the hub is going to 
stay on; but in the ironing machines they 


Eien J [| 


——— 
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A FEATHER. 


have to slip out a drum quite often, and 
it would be a nuisance to have the feather 
dropping out. The way they do you can 
see from the little sketch that I send with 
this. They set the shaft in a chuck in the 
milling machine, and sink a milling cutter 
of the right thickness down into the shaft. 
I suppose they do a lot of them at a time, 
so it makes a very cheap way of doing it. 
Then they take a twist drill and put a hole 
right down through the shaft in the mid- 
dle of the cut, and they make the feathers 
in a die so that they will just fit in the 
shaft, and all they have to do is to rivet 
the round stem and file it off flush. If 
one feather made in this way was not long 
enough, they could, of course, use two or 
more; but I have never seen more than 
one. The feathers fit loosely in the drum. 
and all the driving is done by the side of 
the feather. 

Philadelphia. 

A A & 
Charging a Cupola. 
Editor American Machinist: 

I read with considerable interest the 
article on “Management of Cupolas,” by 
E. Grindrod, published in a recent num- 
ber of the “American Machinist.” 

Always on the alert for any information 
that will throw light on the manage- 
ment of the foundry or machine shop, the 
communication of Mr. Grindrod appeared 
to be so authoritative, being based on 
actual experience, that I took it up at 
once and said to myseli—‘Now I have 
something definite to base calculations 
on, I will see that things are put in order 
to fit this scale.” On investigation, I 
found that the cupola in use in our foun- 
dry is of exactly the same dimensions as 
the one used by Mr. Grindrod as his base 
—it being 30 inches inside diameter, and 15 
inches from bottom of tuyeres to iron 
bottom of cupola—the figures given by 
Mr. Grindrod as absolute and perfectly 
reliable, and from which estimates could 
be made for any size of cupola, by the 
simple use of the Rule of Three to deter- 
mine the correct amount of either coke 
or iron. 

Mr. Grindrod says that the first charge 
required for this particular size of cupola 
is 571 pounds of coke for the first charge, 
and 1,250 pounds of iron; for the second 
and other charges, 75 pounds of coke and 


MORRIS FULTON. 
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1,250 pounds of iron. This is very sim- 
ple, and anyone should be able to make 
the application without the least difficulty. 
Now, what do I find on my effort to 
make application of this knowledge? I 
asked my cupola tender what he was do- 
ing. He said he was using 160 pounds 
of coke for his first charge, and then 
1,250 pounds of iron; for the next and 
subsequent charges, 60 pounds of coke 
and 1,250 of iron. I said to him: “We 
will keep right on in the same old way 
until we find something better.” This 
has been the practice for many years in 
daily use. 

Now, since Mr. Grindrod has had so 
much experience, and knows just what 
he is talking about, will someone who 
has not had so much experience tell us 
why this great difference in experience 
and practice? N. 

Fostoria, O. 

A a * 
Editor American Machinist: 

In your issue of May aist, Mr. E. 
Grindrod gives us the result of his thirty 
years’ experience in charging a cupola, 
taking as a basis a 30-inch cupola, giving 
as a formula, simple proportion, taking the 
diameter in inches as a factor. It is evi- 
dent that this must be wrong, as the area 
is not in proportion to the diameter, but 
as the square of diameter; so that in his 
cupola with a bed of 571 pounds, he will 
have a depth of about 5 feet 6 inches. 
whereas, say, a 52-inch cupola, which has 
an area about three times as great as the 
30-inch cupola, would consequently only 
have one-third the depth, or 33 inches of 
bed, or two-thirds less fuel per area con- 
tents; so that the formula as given cannot 
be correct, and perhaps Mr. E. Grindrod 
will further explain himeself and put us 
right. 

If Mr. A. L. Bowen will look up his 
“American Machinist” of February 13th, 
he will find what he says he has never 
seen or heard of for estimating the weight 
of bar iron. Wo. 


PORTZ. 


VIGGERS. 

Durango, Mex. 

[It is proper to say that previous to the 
receipt of the above letters we had received 
a note from Mr. Grindrod, calling our at- 
tention to the errors in his arithmetic. 
The subject of charging cupolas will prof- 
itably bear more discussion than it has 
yet received.—Ed. ] 

6 a + 
A Mexican Cupola. 
Editor American Machinist: 

Julio Collignon & Co., of Guadalajara, 
Mex., have a foundry cupola which was 
new to the writer and may be new to 
others. The general design is shown by 
the accompanying drawing. 

The bottom, which they call a crucible, 
is independent of the main shell and sets 
on a carriage, so that it may be drawn en- 
tirely from under the cupola. Between 
the crucible and the carriage are adjusting 
screws. After the crucible has been lined 
in the usual way it is run under the shell, 
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and by means of the adjusting screws is 
set up to within three-eighths of an inch of 
the shell. This opening admits the neces- 
sary air. 

At the top of the cupola there is a bell, 
similar to that used at the top of a blast 
furnace, which is lowered to admit the 
stock. When it is raised to place it is 
very nearly air-tight. 

Just below the edge of the bell there 
is a 1%-inch pipe which passes out 
through the side of the cupola, and to 
which is screwed an ejector into which 
is fed steam through a %-inch pipe. This 
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ejector draws air through the cupola and 
is the only blast that is used. 

The cupola is 22 inches in diameter in- 
side of the lining. They charge 75 pounds 
of coke for bed, and 500 pounds of iron on 
bed. Each additional charge of iron is 
400 pounds, and the charges of coke de- 
crease from 25 pounds to 15 pounds. They 
claim excellent results in every way. 

NEWELL SANDERS 
a ao 7 


A series of articles has recently appeared 


in the London “Times” opposing the 
adoption of the metric system. The 
author of these articles is Mr. Herbert 


Spencer. He sums up his case against the 
system aboutas follows: First, that mankind 
began with the decimal system and aban- 
Sec- 
ond, that the French took a century and 
a half to find out the advantages of the 
metric system, and then adopted it only 
under compulsion. Third, that in Amer- 
ica, where decimal coinage reigns, it is 
not used on the Stock Exchange, but in- 
stead 


doned it for easy aliquot divisions. 


an easy aliquot divisional system 
is used. Fourth, that the practical men 
of the West to-day, and the wise men of 
the East years ago, agreed upon the im- 
portance of great divisibility, and that the 
metric system is characterized by rela- 
tive indivisibility. 
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A A A 


The Left Hand in Machine Shops. 

A distinguished physician remarked the 
other day that if he had his life to live 
over again, knowing what he knows now, 
he would devote himself to teaching the 
use of the left hand. This means, of 
course, that in his study of physiology 
he had become convinced that there was 
no natural or physiological reason for 
not using the left hand as much as the 
right, and that by neglecting its training 
equally with the right, we deprive our 
selves of important powers and materially 
lessen the efficiency of our natural equip- 
ment for life’s battles 

There seems to be a growing conviction 
that in this industrial age men should, so 
far as possible, be able to use either hand 
at will, or to perform any operation with 
the hand happening to be more conven- 
ient. Ambidextrous men are especially 
fortunate in machine shops, since there 
are sO many positions or circumstances 
in which it is dificult or awkward to use 
the right hand, or, in fact, to be rigidly 
confined to the use of either hand, to the 
exclusion of the other. It is especially 
advantageous to be able to use a file in 
either hand, and when filing work in the 
lathe the left hand is decidedly better, 
since it avoids the necessity for reaching 
over the dog and face plate or chuck; 
and, so far as we know, there is no ad- 
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vantage of equal importance for the right 
hand not balanced by its complement of 
advantage for the left under other con- 
ditions. 

Ina railroad repair shop two machinists, 
rebuilding a locomotive, had, to file the 
pedestal jaws true without taking the 
frames out from under the engine. One 
of them filed the rear faces of each jaw 
from the outside, and then had to get 
under the boiler and work in a very 
cramped and uncomfortable position to 
file the other faces. The man on the other 
side was ambidextrous, and when he had 
filed one surface, simply used the file in 
the other hand for the opposite surface, 
and did all the work from the outside 
under much more comfortable and ad- 
vantageous conditions. 

There are hundreds of circumstances 
under which it is decidedly advantageous 
to be able to use either hand, and no ad- 
vantage seems to be possessed by the right 
hand over the left, except in cases where 
tools are made especially for right-handed 
use. The fact that many tools are so made 
causes naturally left-handed men to use 
their right hand more than right-handed 
ones use the left, and thus conduces to 
ambidexterity of naturally left-handed 
men, 

It is probable that those parents and 
teachers who insist upon the use of the 
right hand for every single-handed opera- 
tion, when children show a tendency to 
use the left, or either hand indifferently, 
are siinply doing what they can to deprive 
the child of a gift bestowed by Nature. 

Draftsmen who are able to strike circles 
with either hand, find it very advantageous 
to change hands occasionally, and the ed- 
ucation of the left hand is in many ways 
desirable. For a machinist there is per- 
haps no better way to begin this education 
than by filing lathe work left-handed. It 
is not at all important that the file should 
be shoved straight, as in flat filing, and a 
very little practice—a half-hour or less— 
will usually be enough to overcome awk- 
wardness and convince anyone who tries 
it that for lathe-filing the left hand is de- 
cidedly better than the right, and when this 
discovery has been made the new faculty 
will be found useful in other ways. 


A A A 


“Fine” Management. 
“President ——, of the Tinware 
Co., notified his help last Thursday that 
they must work Friday and not attend 
the circus in this city. One hundred 





disobeyed and went to the circus. The 
president then informed the men that the 
disobedient ones would be fined $2. All 
those who attended the circus went out 
on strike to-day, parading the city streets 
and talking loudly and threateningly.”’ 

The above news item we find in the 
columns of a daily paper, and at the pres- 
ent writing we know nothing further of 
the facts of the case; but as it stands it 
seems to invite a few remarks. 
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“The monarch mind, the mystery of com- 
manding, 
The birth-hour gift, the art Napoleon, 
Of winning, fettering, molding, wielding, 
banding, 
The hearts of millions, till they move as 
one,” 
as the quotation implies, cannot be im- 
parted to those who are without it; and 
we take it that the president referred to 
above is one of the unfortunates 
Government by fines is not the best, 
and is never the most successful style of 
government. Fines in the shop are us- 
ually essentially illegal, and if retroactive, 
as in the above instance they seem to have 
We have 
no good word to say for the practice of 
collecting by threat of dismissal what 
would not be collectable by process of 


been, they must certainly be so. 


law. 

To manage men successfully we must 
understand the operation of their mental 
mechanism, and no understanding can 
equal that which comes from individually 
carrying a similar organization ourselves. 
Sympathy is knowledge, and knowledge 
is power. 

It is probably fortunate for all that the 
circus does not come often. There is 
but one “greatest show on earth,” and it 
takes quite a while to get around; but its 
coming to a dreary country town, and to 
men and boys who are tied to monoto- 
nous toil all the year round, is an event 
whose drawing power is not to be ig- 
nored. In the case above cited the power 
of the attraction might have been recog- 
nized, and it would have been wiser to 
have avoided the conflict than to have 
been defeated. 

Sut the circus is a single episode, while 
the system of fines is of wide application. 
If there are any fines that can be consid- 
ered just and equitable all around, that 
can be collected without a forfeiture of 
self-respect, and that can be paid or sub- 
mitted to with friendly feelings, with good 
wishes for the prosperity of the establish- 
ment, and a determination to co-operate 
to its advancement, then by all means let 
us have such fines; but who ever heard 
of any that worked that way? The good- 
will of the workman is a most valuable 
thing to possess, and many firms, we are 
glad to know, hold it firmly; it is a fatal 
business policy that can ever risk its loss. 

A A A 
Machinery at Nashville. 


Professor Magruder, in response to our 
invitation, sets forth in another column 
something of the plan upon which the 
machinery exhibit at Nashville is to be 
conducted, and gives his reasons why in 
his opinion a machinery builder should 
arrange to exhibit there. 

It will be noticed that there are some 
novelties in the plan, notably that of 
charging exhibitors nothing for floor 
space, except as a forfeit for failure to be 
ready for the opening day. It seems 
quite certain from what Professor Magru- 
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der says that the buildings will all be 
ready in ample time, and the forfeit plan 
ought to insure that exhibits will also be 
ready. If so, then this exhibition will 
start off as a novelty, for probably no ex- 
hibition of the kind has ever yet been 
completely ready on opening day. 

The plan for keeping Machinery Hall 
cool will be appreciated by all who visited 
Chicago and realized that their sufferings 
were increased by the net-work of steam 
pipes under the floor of Machinery Hall. 

7 * A 


Some Effects of the Oil Swindle. 


We have heard of a number of cases 
in which the Cleveland oil swindlers have 
worked injury to their victims in other 
ways besides merely taking their money 
without fair equivalent. 

We have heard of cases in which screw 
cutting dies were being run at speeds 
based on lard-oil lubrication, and were 
quickly ruined when this so-called “Ex. 
No. 1 Lard Oil,” shown by our analysis 
to contain only about 25 per cent. lard 
oil, was used on them. 

A jewelry manufacturing establishment 
in Newark, N. J., besides ruining a num- 
ber of fine and expensive dies in this way, 
found out the spurious character of the 
oil when they came to use it in place of 
genuine lard oil to mix with tripoli for 
polishing. Lard oil used for this pur 
pose readily saponifies with soap and 
comes off clean, while this swindler’s oil 
would not do so, but left a coating over 
the surface of the work, about the same as 
is left by mineral oil having no lard oil 
mixed with it. 

- * A 
A Lubricant on Armor-Piercing 
Shells. 

A novel and very interesting application 
of a lubricant has recently been made to 
armor-piercing shells which have been 
made at Spuyten Duyvil, N. Y., with a 
small chamber near the point filled with 
graphite. Grooves are provided for dis- 
tributing this graphite; and at the instant 
of contact the lubricant chamber is broken 
open, and its contents, spread over the 
surface of the shell, make it go through 
plates easily which it would be impossible 
to pierce without the lubricant. 

A - * 

Arc lamps are now quite common in 
shops and factories. When one of them 
doesn’t go as it should, somebody is apt 
to pick up a stick and give it a poke. 
Only a few nights ago, on Grand street. 
in this city, a man was killed in front of 
his store while practicing the above trick 
without observing the conditions of safety. 
He stood upon an iron grating in the side- 
walk, and the stick that he used happened 
to be a strip of gilded picture-frame 
molding, the gilding furnishing the fatal 
conducting medium. If you must touch 
the lamp, be sure that the stick is all right. 
It may be well to remember that it should, 
among other particulars, be dry. 
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It is reported that the Cleveland, Cin- 
cinnati, Chicago and St. Louis railway 
system has contracted with the Rich- 
mond Locomotive Works for converting 
sixty locomotives from simple to com- 
-pounds, and that the work will be done 
as soon as possible. It is said that this 
is the result of experiments that have 
been made, and an item has started on its 
rounds which states that probably 400 
tons of coal per year will be saved by the 
change. Say that each engine now burns 
10 tons of coal per day and that 3 tons per 
day are saved, then for 300 days and 60 
we have 3 X 300 X 60 = 54,000 
Probably the item started with 4o,- 
000 tons and two of the ciphers have 
dropped off somewhere on the way. 


engines 
tons. 


+ A s 


Mr. Lucien Sharpe called recently and 
informed us that the Brown & Sharpe 
Mig. Co. is at present busier than ever 
before, and that 1,303 men are on the 
pay-roll. 


* a a 


Questions and Answers. 


Name and address of writer must accompany 


every question. beam must pertain to our 
specialties and be of general interest. We can- 


not undertake to answer questions by mail. 


(123) A. B., Philadelphia, asks: What 
is your opinion in regard to a neat spring 
clockwork, to be attached to a bicycle in 
such a way that it could be easily thrown 
into gear, and the spring would wind up 
when going down grade, and the power 
thus attained be applied to the wheel as 
desired? A.—Our opinion is that a spring 
large enough to receive and again give out 
sufficient energy to be of any importance 
to the rider of the wheel would have to be 
so large that the added weight would be 
decidedly objectionable. Though springs 
can exert considerable force, it requires a 
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Fig.2 


pretty large spring to exert an appreciable 
amount of power, or do an appreciable 
amount of work. 2. Some of us here in 
this shop have a difference of opinion as 
to the advantages of the form of frame 
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shown by the sketch. Some of us claim 
an advantage for the curve shown near 
the bottom of the central member, claim- 
ing that it gives room for a longer chain, 
and that if the piece were straight, as 
shown by the dotted line, the stress on 
other parts of the frame would be in- 
creased. Is this sound mechanics? A.— 
No; it is nonsense. The piece should cer- 
tainly be straight. 3. What is your opin- 
ion of forming the ends of tubes where 
they are flattened, as shown by sketch 
Fig. 2? Should they be like the first 
sketch, or like the second? A.—The first 
method, by which the member is loaded 
at one side, is decidedly wrong. All parts 
of the frame, whether in tension or com 
pression, should have their loads evenly 
distributed about the axial line, and this 
is done by the form shown in the second 
sketch. 


(124) G. C. R., Rockford, Ill., asks: Is 
it true that a valve with a flat seat will 
give more opening for the same lift than 
a valve with a bevel seat? A.—It is true, 
the sketch will show the difference at a 
glance. The three valves are represented 
with the same lift. A, with the flat seat 
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has an opening equal to the full capacity 
of the circle. B, with a seat beveled 30 
degrees, snows a little reduction of the 
passage, but generally not enough to be 
taken into account; and if this angle is not 
exceeded, as it seldom should be in prac- 
tice, the valve may be considered equal in 
capacity to the flat-seated valve» The 
valve C, with a more acute angle, shows 
for itself the reduction of area. If our 
correspondent had taken the trouble to 
make a few marks as we have done, he 
would have settled the question for him- 
self for all his life, while under the present 
circumstances it is possible that he may 
forget and have to ask again. 
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Business Specials. 


Transient Advertisements 40 cents a line for 
each insertion under this head. . About seven 
words make a line. Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. 


Gear wheels, gear cutting. Grant; see page 26. 
Forming Lathes, Mer. Mach. Tool Co., Meriden, C. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Honest Mach. Oils. F.§. Pease Oil Co., Buffalo,N.Y. 
1896 Catalog just out. Boston Gear Works. 


Engine Castings % to 2H. P. Finished boilers 
and engines. Grant Sipp, Paterson, N. J. 


Aluminum and Brass Castings, Machinery, Name 
Plates. Twining Campbell, Paterson, N. J. 


Marine Iron Works, Chicago, builders of steam 
yachts and marine machinery ; catalogs free. 


Practical Guide for Firemen, by Wakeman; 80 
pp.;75c., post free; Am. Indus. Pub. Co., B’port, Ct. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st.,N.Y. 


“ Key Seaters for any ee = of hub or width of 
keyway. New, handy machines. Mitts & Merrill, 
913 Tilden street, Saginaw, Mich. 


Duplex and special gear cutters, counterbores, 
cutter and surface grinders, vertical millers, hand 
punches and shears. R. M. Clough, New Haven, Ct. 


Patent Soliciting of High Class.—D. Walter 
Brown, Counsel in Patent Cases, 111 Broadway, 
New York. Send for “Brief History of Patent 
Legislation.” 


_ For Sale or Rent—Foundry and Machine Shop 
with additional land; in good condition and well 
equipped for medium heavy work. Capacity of 
foundry, seven tons per day. Located on railroad 
within eight miles of New York. Terms easy. 
Call or address, Room 41, 22 William st., N. Y. 


A A A 


Tennessee Centennial Exposition— 
Machinery Exhibits. 
BY PROF. WM. T. MAGRUDER, CHIEF OF 
MACHINERY. 


On June ist, the State of Tennessee 
celebrated the Centennial Anniversary of 
her admission into the Union by very 
elaborate festivities, and by historical and 
patriotic speeches; and from May Ist to 
November Ist, 1897, proposes to hold a 
Centennial Exposition. 

The Auditorium and Woman’s Build- 
ing are already completed and were used 
at the recent inaugural ceremonies. Five 
other large buildings, including Machin- 
ery Hall, are very nearly finished. The 
macadamized roads are completed, addi- 
tional shrub and shade trees have been 
planted, flower beds are in bloom, and the 
grounds already have a finished appear- 
ance. $153,343.11 have been paid out for 
grounds and buildings up to June 6th. 

The authorities having gotten their part 
of the Exposition well under way are now 
desirous of securing exhibits. Profiting 
by the experience of others, they propose 
to meet the exhibitor half way and make 
him feel that he is being treated fairly. To 
this end, no charge will be made for space; 
but instead, a deposit will be required of 
the exhibitor when space is allotted to 
him. This deposit varies from fifty (50) 
to twenty-five (25) cents a square foot, ac- 
cording to the amount used, and will be 
returned to the exhibitor in full if the 
exhibit is ready for inspection on April 
2oth, 1897; otherwise it will be forfeited 
to the Exposition Company. Power, 
steam, electricity, water, gas and com- 
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pressed air will be furnished for the use of 
the exhibitors, according to a sliding 
scale of prices, varying with the quantity 
required. 

The car tracks extend the full length 
of Machinery Hall, thereby saving dray- 
age, and expediting the unloading of 
exhibits. The terminal or transfer charges 
of the N. C. & St. L. R. R., from Nash- 
ville to the Exposition grounds, are $2 a 
car. A reasonable warehouse fee will be 
charged for the storage of packing boxes. 

Exhibitors will be allowed to have their 
own skilled employés erect their machin- 
ery and countershafting, subject to the ap- 
proval of the Chief of Machinery, as to 
appearances, rights of others, etc. 

The Centennial Company are desirous 
of obtaining very full exhibits in all 
branches of industry and art; but reserve 
the right to decline exhibits for good and 
sufficient reason, and to limit the space 
of exhibitors to what they can properly 
use. It will not be considered necessary, 
or desirable, that an exhibitor shall show 
all the various sizes that he manufactures 
of a given machine, simply to fill up space. 

It is proposed that exhibits shall be so 
chosen and arranged as to illustrate the 
technical processes for which the ma- 
chines are used. For example, the Cotton 
Mill men have agreed to furnish the labor 
and material to run a miniature cotton 
mill, beginning with the gin, linter, com- 
press, opener, and running on through 
the loom and finishing machinery, as far 
as may be practicable. Here is the chance 
for the various cotton machinery builders 
to exhibit their very latest inventions in 
active operation, and at a minimum of 
cost. 

The same idea applies to type-setting 
and printing machinery, to boot and shoe- 
making machinery, to woolen and silk 
machinery, to saw-mill and wood-work- 
ing machinery—for which last an especial 
building is to be erected—to glass-blow- 
ing and molding machinery, and to many 
other industries. While bicycles will be 
found in all varieties in the Transporta- 
tion Building, yet that manufacturer, or 
group of such, who will combine together 
to illustrate by the use of active machinery 
how their bicycles are made and assem- 
bled, as is being so admirably described 
at present in the pages of the “American 
Machinist,” will secure an amount of ad- 
vertising and attention from the crowd 
which will gather around, that will pay 
for the expenses incurred. 

A water fall 54 feet high and electrical 
fountains will give ample opportunity to 
the pump exhibitors to show what they can 
do; while irrigating and_ centrifugal 
pumps can be used for putting back into 
the upper lake the water wasted by the 
passage of the electric launches and canal 
boats through the canal lock, which con- 
nects the two lakes. 

Both oil and coal will probably be used 
for fuel, and their relative efficiency and 
cost determined. A practical object les- 
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son in smoke prevention will be given by 
the various non-smoke-producing fur- 
naces that will be exhibited in use under 
the different types of boilers. Two thou- 
sand five hundred nominal horse-power of 
boilers will be required to supply steam 
to the engines and pumps. Engines will 
be required for driving the dynamos for 
at least 500 arc and 15,000 incandescent 
lights and the general machinery exhibits. 
It is especially desired that as much ma- 
chinery as possible shall be in active op- 
eration during some part of the day. 

It has been proposed to separate the 
boilers, engines and pumping machinery 
from the general machinery exhibits and 
to refrigerate the air of the building where 
the latter are installed. This will make 
this building extremely popular on hot 
days, instead of the reverse, as is usually 
the case. 

From the above description of what has 
been done and what is yet to be, it is 
thought that manufacturers of machinery 
will see that this Exposition starts out on 
very broad lines, and will give them an 
admirable opportunity to exhibit their 
products, and I shall, of course, be pleased 
to give any further information that may 
be desired by those who may wish to con- 
sider the matter of making an exhibit. 

A A A 
The Use of the Slide Rule. 


BY F. A. HALSEY. 


Part IV.—Division, Fractions and the Use of 
the Runner. 

Multiplication having been thoroughly 
learned and absorbed, as recommended 
at the conclusion of the last article, divis- 
ion will be found to be very easy, as it 
is the opposite of multiplication. Thus, 
divide 8 by 4, as in Fig. 7. Below 8 of 
A set 4 of B, and above 1 of B will be 
found 2 on A. In this we have simply 
reversed the previous procedure. The 
distance between 1 and 8 of A is really 
the logarithm of 8, and the distance be- 
tween I and 4 of B is the logarithm of 4. 
Our rule subtracts the latter from the 
former, and gives, as a result, the logar- 
ithm of 2. 

Again, divide 250 by 86: We must here 
take our 250 from the right-hand scale, 
since, should it be taken from the left, 
the 1 of B, opposite which the answer is 
to be found, will be in the air. Therefore, 
setting 86 of B below the right-hand 250 
of A, as in Fig. 8, the figures of the an- 
swer, 291, will be found on A, above 1 of 
B. Reflection will at once show the posi- 
tion of the decimal point, making the an- 
swer 2.91. 

For large numbers, however, we need 
here, as in multiplication, a definite rule 
for finding the decimal point of the quo- 
tient. This rule is naturally the inverse 
of that for multiplication, namely—if but 
a single half of scale A is used in the 
problem, then the number of figures in 
the quotient is found by subtracting from 
the number in the dividend one less than 








June 25, 1806. 


the number in the divisor; but if both 
halves of scale A are used, then the num- 
ber of figures in the quotient is found by 
subtracting from the number in the divi- 
dend the full number of those in the 
divisor. In the last case above, both 
halves of scale A were used, and hence the 
answer, has 3—2=1 place. 

For further illustration, divide 7,400 by 
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of B below it as though 2 were to be di- 
vided by 3, and going back to 1 of B we 
have subtracted the log. of 3 from the 
log. of 2; but we cannot read the result 
with this setting, as it is in the air. How- 
ever, we do not need it, but run back to 6 
on B, which means that after having sub- 
tracted the log. of 3 we add the log. of 6, 
and find above it the log. of 4, the answer. 
The usefulness of this application is seen 
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stands under the index, when, opposite 
the last factor, 8 of B, will be found the 
final answer on A. In this case, and many 
others of the same kind, the slide would be 
drawn entirely out of the body if the left- 
hand 1 of B were always used. We may, 
however, at convenience use the middle 
mark of B for I, as is necessary in the last 
setting of the slide in the above problem. 
The position of the decimal point of the 
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One-half only of scale A has been used, 
and the problem comes under the first case. 
The dividend has 4 places and the divisor 
3. We hence subtract one less than 3— 
that is 2—from 4, and obtain 2 places for 
the quotient, giving 33 for the answer. 
Again, divide 7,400 by 910: The figures 
of the answer are now 815. Both halves 
of A have been used, showing that the 
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‘ 217 . 
in such a problem as ~~’ X 427, which the 
319 


rule solves at once, and gives as the an- 
swer 290. This is the best class of prob- 
lem with which to confound a skeptic. 
The most valuable improvement in the 
slide rule which has been made in recent 
years, is the sliding index or runner. One 
of its applications is to such problems as 


answer is determined by the principles al- 
ready explained. 

We first find the number of places on the 
basis of all the multiplications having 
been under the first case, and then add 1 
place for each time we have passed over 
10 on A. Thus, in the solving of the 
problem, the first multiplication was done 
on the left-hand half of A. The second 
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must therefore subtract the full number 
of places in the divisor—namely, 3—from 
the 4 in the dividend, leaving 1, and the 
answer becomes 8.15. 

If the numbers have decimals attached, 
the number of figures in the whole number 
parts only are to be counted, as in multi- 
plication. 

Perhaps the most useful single applica- 
tion of the rule is to the multiplication of 
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nor denominator of the fraction given 
has lines for its value upon the rule, but, 
must be placed by estimation, and without 
the runner both must be kept in the eye 
at once when setting for the fraction— 
which is a tantalizing procedure. In point 
of fact, the index is first set to 217 on A, 
and then 319 on B is brought to the same 
pointer of the index. 

Another application of the runner is to 
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middle mark of A, and of this we keep 
track by turning down a finger of the left 
hand. On setting for the third multipli- 
cation, using the middle mark of B as 1, 
we find the 8 of B to the right in the air, 
and hence use the left-hand 8 of B. If 
the rule had another scale on A, the right- 
hand 8 of B might be used, and in going 
to it we would pass another 10 of A. This 
turning-back to the left-hand 8 of B is 
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a fraction by a whole number. All prob- 
lems in proportion, which are very num- 
erous, take this form. Suppose we wish to 
find the value of 24x6: We might pro- 
ceed in two operations, multiplying 2 by 
6 and then dividing by 3; but there is a 
better way shown in Fig. 9. In this we 
set 3 of B below 2 of A, and above 6 of B 
we find 4 on A. The explanation of this 
setting is as follows: The distance from 1 
to 2 on A is the logarithm of 2. We set 3 


Fig. 9. 


the multiplication of several factors, as 
2x 31 x650x8. In this case we first set 1 
of B below 2 of A, and then set the index 
to 31 of B. Leaving the index at this 
point, and without stopping to read the 
first product, the slide is drawn out again 
until 1 of B stands under the index. Leav- 
ing the slide here, the index is then slid 
along to the next factor, 650. on B, and 
again, without stopping to read the pro- 
duct, the slide is adjusted until 1 of B 
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done because the right-hand 8 is in the air. 
The turning-back is equivalent to passing 
another 10, and for it we turn down a sec- 
ond finger. Now to the 1 place of 2 we 
add one less than the 2 of 31—that is, we 
add 1; then we add one less than 3, that is 
2, for 650; and finally we add one less than 
1 or o for 8. That is, we have 1+1+2 
+o=4places. For the two turned-down 
fingers we add 2 more, making 6 in all, 
and our answer becomes 322,000. 
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Should our problem contain a divisor 
composed of several factors, we would, 
after completing the multiplications, go 
on with the divisions, turning up one of 
the turned-down fingers for each time the 
10 of A is passed in division, and deter- 
mine the position of the decimal point in 
the answer by first counting off the num- 
ber of places as though all the operations 
had been done on one scale of A, and then 
add one place for each finger remaining 
turned Multiplication of several 
factors and this use of the runner, like all 
other operations of the instrument, should 
not be attempted until all previous op- 
erations have become thoroughly familiar; 
but if its use is deferred until the 
learner is ready for it, it will be found of 
the greatest value. 

(Zo be Continued.) 
A A r 

The Narragansett Machine Co., of 
Providence, R. I., send us samples of 
cards that are adapted to be filed in card 
indexes along with the Library Bureau 
cards, and these cards give the names of 
the various articles made by the com- 
pany, with reference to catalogs and other 
condensed information. 


down. 
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The redoubtable Fink, with his oil-mix- 
ture formula and book of testimonials, 
seems to have been crowded out of the 
machine shops by our exposures of his 
operatiqns, and we hear that he is now 
working the brick manufacturers of the 
country, and is succeeding in victimizing 
a number of them. Some brick-making 
establishments have men in them that 
read the “American Machinist,” but not 
all of them are thus protected from this 
swindler. 
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Commercial Review. 


New York, SaturRpDAY EVENING, JUNE 20TH. 
Machinists’ Supplies. 

The tide of this line of trade is very 
low. Remarks, however, a prominent 
seller of small tools and machine shop 
supplies: “The dulness of the present 
year is attributable to natural causes. In 
the first place, this is a presidential: elec- 
tion year, and in the second place there 
is nothing to start up trade. We don’t 
look for improvement until after the ex- 
citement of electioneering is over.” The 
first political crisis of the year has been 
passed this week, with a result which 
gives pretty general satisfaction to the ma- 
chinists’ supply interests of this city, and 
many think that trade will be benefited 
in consequence. The business of one 
house, which has been picking up a little 
recently, is attributed to anticipation of 
the nomination which has now been 
made; but this is pretty early to look for a 
tangible improvement in trade since the 
convention. And, by the way, the stock 
market has not responded to the magnetic 
influences of St. Louis in a manner to 
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confirm the anticipations of the most san- 
guine. Now, however, would seem a 
propitious moment for some of the much 
talked of “inquiries,” and projected in- 
dustrial enterprises, which have long 
been hovering, like vultures, over the 
market, but have been deterred from 
alighting by “lack of confidence.” 

The bicycle manufacturers are not buy- 
ing very much in the supply line, com- 
pared with their eagerness some time 
since, but there is some demand from 
the repair shops. As to the wheels 
themselves, the inevitable “slump” is, to 
some extent, on already. The months of 
March and April were good ones for the 
trade and, naturally, great expectations 
were centered in May, which is consid- 
ered rather a banner month. It proved, 
however, a disappointment, trade being 
unexpectedly dull, and more or less of 
the prices have been broken in conse- 
quence. A report is afloat that a certain 
well known bicycle manufacturing com- 
pany has found it necessary to take back 
upon its hands as many as 6,000 wheels. 

It requires a strong hand to put up 
prices nowadays, but some powers that 
be are equal to the task. Oijlstones are 
scheduled to an advance July rst, which is 
because they are sufficiently under one 
control for that purpose. But the higher 
prices are generally confined to branches 
of the iron and metal markets. The way 
in which those of nails are kept up among 
the tree tops is an acrobatic sensation in 
the arena of hardware. An interesting 
story is afloat, to the effect that some nails 
which were originally exported from this 
country have been re-imported at a price 
lower than that prevailing here, but we do 
not vouch for its truth. The subject of a 
reduction, however, is being agitated, but 
perhaps the Trust has other views. By 
the way, it has recently closed down the 
wire nail factory of the Consolidated 
Steel and Wire Company, Beaver, Pa., 
throwing 600 persons out of employment. 

The situation in power transmitting 


(Continued on page 21.) 
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Help Wanted. 
Situation and Help Advertisements only in- 
serted under this head. Rate 30 cents a line 
for each insertion. About seven words make 
aline. The Cash and Copy should be sent to 
reach us not later than Saturday morning for 


the ensuing week’s issue. ers 
to our care will be forwarded. 


TO SUBSCRIBERS 


whose names appear on our subscription list, 
this paper will give two free insertions under this 
heading to those in want of positions. The adver- 
tisement to occupy a space of not more than five 
lines. Additional space or insertions must be paid 
for in advance at regular rates. 


Mech. Drfst.,4 ys’ exp. on gen. mach. tech. grad., 
wishes change, N.Y. or vicinity. Box 173, Am. Maca. 


Sit. by first-class metal pattern and model maker ; 
competent to take charge. Box 175, Amer. Macu. 


Wanted—A position as draftsman, by a graduate 
in mechanical engineering. Age 25. 
Box 180, AMERICAN MACHINIST. 


Al mechanic desires position as foreman in tool 
room or machine dept.; understands how to handle 
men to advantage. Address, Box 181, Am. Macu. 
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First-class tool maker wants situation in vicinity 
of Cleveland or Buffalo; at presint employed in 
Chicago. Address, Box 170, AMeRIcCAN MACHINIST. 


Wanted—Position by compt. mech. draftsman, 
American, lv yrs.’ exp., tech. education, references, 
reasonable wages. »x 167, AMERICAN MACHINIST. 


Technical educated draftsman with 3 yrs.’ shop 
experience, wants po ition in drafting office or light 
machine work; also has knowledge of photography. 
Address, Box 168, AMERICAN MACHINIST. 


Wanted.— Position as salesman, by a man of ae 
with some good house manufacturing small tools, 
or handling mechanical specialties and supplies. 
Address, Box 174, AMERICAN MACHINIST. 


Wanted—First-class foreman to take charge of 
about 50 men on bicycle work ; strictest require- 
ments as to accuracy and interchangeabilty. 

Address, Box 177, AMERICAN MACHINIST. 


Situation wanted as designer and draftsman, by 
tech. educated pract. mach.; would take charge of 
installment of plants; sugar refining ur ice and re- 
frigeration plants. Address, Box 183, AM. Maca. 


Wanted—Position by foundry foreman or super- 
intendent, 19 years’ pract. exp. on all kinds of light 
aud heavy work; melter and mixer of irons; cor- 
resp. solicited ; confidential. Box 179, Am. Macu. 


Wanted—An experienced foreman for machine 
shop in a Western City. One thoroughly acquaint- 
ed with elevator work and hoisting machinery. 

Address, Box 169, care AMERICAN MACHINIST. 


Machinist with inventive ability and 18 yrs’ exp. 
on eng. and mach. tools desires position or financial 
aid in patenting several good machine ideas. A 
position within 500 miles of New York preferred 
Box 182, AMERICAN MACHINIST. 


Two young engineers, one mechanical, other elee- 
trical, want employment to erect or run mach. in 
West’n States; exper. in steam, oil and gen. engin- 
eering, lighting & power transmission; energetic; 
good refs. Marshall, 637 Jersey av.,Jersey City, N.J. 


A young mech. engineer, qualified by a thorough 
training in the leading college of mechanical engi- 
neering, seeks an appointment with a progressive 
engineering or mfg. company, where close applica- 
tion ana best efforts to adv. employers’ interests 
will be appreciated. Box 176, AMER. MACHINIST. 


Pattern maker wishes pos. as foreman. First- 
class on gen. mach.; strictly temperate and reliable; 
competent to assume charge of men, & keep mach. 
in good order. 11 yrs.’ exp. in various branches of 
wood work; age 29. Eastern or Atlantic states 
preferred. Address, Box 166, AMERICAN MACHINIST- 


Wanted—Foundry foreman, with experience as 
such, accustomed to heavy dry and green sand 
work; who can produce first-class castings at 
reasonable cost in a modern foundry, located in 
western Penna., employing 10to 20 molders. State 
age, reference, experience and salary expected- 
Address, Box 178, AMERICAN MACHINIST. 
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Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 

Cheap 2d hd lathes & planers. S.M. York,Clev’d, O- 

Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 


Best and cheapest Bolt Header, made by 
Baush & Harris Machine Tool Co. 


For Sale—aA first-class key-seater, new. Address 
Mitts & Merrill, 918 Tilden st., Saginaw, Mich. 


Light and fine mach’y to order; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J- 


For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Boye,Cincinnati,O. 


We make a specialty of Shartle’s patent safety 
set collars. Prices low and samples free. Middle- 
town Machine Co., Middletown, Ohio. 


Cheap for quick sale.—1 Wheeler Planer 42x 42, 
very heavy, first-class condition; cost $1,900, will sel? 
for $650. Butterworth & Lowe, Grand Rapids, Mich. 


We offer an exceedingly fine lot of first-class 
second-hand machinery, lathes, planers, shapers, 
drills, millers, screw machines, etc. Call or get 
list17B. The Garvin Mach. Co., 440 Canai st., N. Y. 


VALUABLE BOOKS 
For MACHINISTS, ENGINEERS, ELECTRICIANS, Etc. 


Our catalogues of Books, on the above subjects, as 
well as every other practical subject, sent free to any 


address. 
g#See our detailed advertisements of special books 
in recent numbers of AMERICAN MACHINIST, 


NORMAN W. HENLEY & CO., 
15 Beekman Street, NEW YORK. 
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14-in. x 6 ft. Hendey-Norton Lathe, and 12-in. x 4 ft. Hendey-Norton Lathe. These 
are modern, high-grade, practical tools, and are specially adapted for tool-room work. They 
have the Norton Attachment for screw cutting, giving 36 different threads and 36 different 
feeds with only two changes of gear, and movement of lever in gear box from one notch to 
the other. Note the automatic stop under apron. It will automatically stop carriage at any 
desired point in either direction. Invaluable for internal or duplicate work. 





The 12-in. Lathe is fitted with drawing-in sleeve and American Watch Tool Co.’s 
Standard Chuck, used in making small taps, reamers, etc. Work finished first and cut from 
bar afterward. No centering required. See carriage reverse lever by right-hand side of apron 3 
mo reaching for countershaft shipper required. 


SEND FOR CATALOGUE. 


The Hendey Machine Co., 
TORRINGTON, CONN. 


European Agents: 
CHAS. CHURCHILL & CO., London, Eng. 
SCHUCHARDT & SCHUTTE, Berlin, Germany. 
EUGEN SOLLER, Basel, Switzerland. 





(Continued from page 20.) 
machinery is comprehended in the ac- 
count given of the supply market gen- 
erally. With one house, a slight flurry 
in small trade is now on. 

The new price list on cast iron, not, 
however, malleable iron, pipe fittings, and 
brass and iron valves, etc., whose adoption 
has for some time been pretty widely her- 
alded, went into effect on the 15th inst. 
Although the changes made in this list 
are largely compensated for in the dis- 
counts, it accomplishes a more conven- 
ient classification of prices. 

Convention days have had a tendency 
to stagnate leather belting, and it may be 
said that the business, to the little extent 
to which it is a fluctuating branch of 
trade, is under a cloud which is not likely 
to blow over until after the 4th, or the 
15th of July, if it does then. Prices have 
been tolerably well maintained by the 
firmness in butts, which are still in pretty 
good demand. From the standpoint of 
one of the prominent firms, the belting 
business is pronounced fair, considering 
the industrial state of the country. 

We have obtained information this 
week concerning the business of certain 
companies, which is far from gloomy in 
tone. The Arcade File Works report 
that they are quite busy for this time of 
year, owing to the sale of their improved 
increment cut file, for which the demand 
is, in general, steadily increasing. The dull 
season in the business they regard as ex- 
tending from the first of July ‘until the 
middle of August, but as yet the falling 
off in the orders has been comparatively 
slight. There is no immediate* prospect 
of an advance in prices. 

The Clayton Air Compressor Works, 
Havemeyer Building, New York, report 
a gratifying increase in their volume of 
business during the past few months, 
over the same period last year. The 
rapid extension in the field of application 
for compressed air was foreseen by them 
several years ago, when they discon- 
tinued other lines and devoted their sole 
time and attention to the manufacture of 
air compressing machinery. 


Iron and Other Metals. 


Although reports of the iron market 
published this week have been largely in 
the same old bearish strain, there are 
some indications of improved demand for 
pig iron. But whether these mean any 
material alteration for the better, remains 
for time to show. For one thing, some 
Bessemer pig has sold, in Pittsburg, at an 
advance of 10 cents per ton, which, though 
a small change, is one in the right direc- 
tion. 

Lake Superior ingot copper has been 
speculatively active in the London market 
and, with some fluctuation, netted a gain 
on spot for the week of £1 per ton. There 
has not been much trading at home and 
consumers have held out of the market. 
Electrolytic and casting copper have been 
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tame. The exports of copper for the 
week amount to about 2,700 tons. 

Pig tin made a radical movement up- 
ward at the first of the week, the local 
price advancing to about 13.65. A de- 
cline took place, which was followed by 
a partial recovery. The statistical posi- 
tion of the metal has not greatly changed 
during the week, but arrivals for the first 
half of this month have been heavier than 
for corresponding periods of a few months 
past, and the present visible supply is 
rather a large one. 

On Monday, June 22d, we learn that 
about one-third of the miners of Lead- 
ville have gone on strike for higher wages. 
This is an item of some importance as af- 
fecting the price of lead. 


Quotations. 
New York, Monday, June 22d. 
TIron—American pig, tidewater delivery : 








No. 1 foundry, Northern...... eevee - $12 50@ $13 25 
No. 2 foundry, Northern............. 12 00 @ 12 50 
No. 2 plain, Northern.... ...... e«- 1100 @ 11 50 
TS a To Te a 11 00 @ 11 £0 
No. 1 foundry, Southern 11 50 12 00 
No. 2 fuundry, Southern. 11 00 11 50 
No. 3 foundry, Southern. 10 75 @ 11 00 
No. 1 soft, Southern..... 11 00 @ 11 25 
No. 2soft, Southern .... 10 75 @ 11 00 
Foundry forge, Southern.. 10 25 @ 10 50 


Bar Iron—Base, in Carloads—Mill price, on dock: 
common, 1.10 @ 1.20c. ; refined, 1.20 1.50c. Store 
prices: common, 1.40 @ 1.50c.; refined, 1.50@ 1.70c 

Tool Steel—Ordinary sizes, standard quality, 554 
@ 7c.; extra grades, 11 @12c.; special grades, 16c. 
and upward. 

Machinery Steel— From store, 
Special brands upward. 

Cold Rolled Steel Shafting—Base size in car- 
loads, about 2}¢c.; 234c. for smaller quantities 
from store. 

Copper—Carload lots, Lake Superior ingot, 113% 
@ 12c.; electrolytic, 1144 @ 115éc.; casting copper. 
10% @ 11%c. 

Pig Tin—For 5 and 10-ton lots, 13.65c. 

Pig Lead—In carloads, 3.00 @ 3.0; ée., f. o. b. 

Spelter—In carload lots, New York delivery 
4.05 @ 4.12440. 

Antimony — Cookson’s, 7% @ 734c.; 
644 @ 6%c.; Japanese, 6% @ 654c. 

Lard Oil—Prime city, present make, 44 @ 45c., ac- 
cording to quantity. 
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Manufactures. 


Hogan Bros. have decided to erect a planing mill 
at Fort William, Ont., Canada. 

The W. O. Hickock Mfg. Co., Harrisburg, Pa., 
will build bicycles, and will install a new line of 
machinery. 

The Washington Tool Mfg. Co., Washington, Pa.. 
will erect a plant and are intending to install new 
machinery. 

The Fairview Flouring Mills, Columbia, Pa., are 
intending to install a 75H. P. boiler; also some 
milling machinery. 

The Lozier Tube Works, Greenville, Pa., will 
erect large works, and their intention is to place 
entirely new machinery. 

Samuel Ward, of Greensburg, Pa., will open a 
rock paint mine very shertly. He will install new 
machinery for the mining of the paint. 

The Newport Spoke and Handle Works, New- 
port, Pa., will rebuild their plant which was de- 
troyed by fire, and will plaee new machinery. 

The Carnegie Steel Co., Pittsburgh, Pa., will 
build a gun forging plant, and will place a line of 
new and improved machinery for that purpose. 

Peter A. Frasse & Co., of this city, have removed 
to new and more commodious quarters, at 94 Ful- 
ton street, opposite their former place of business. 

The Star File Works, of Tonawanda, N. Y., has 
been formed; capital, $8,000.  Directors—T. B. 
Cloyes, Victor Hill and Ulysses J. Rogers, of Tona- 
wanda. 


about 1.75. 


Hallett’s, 


NEW ENLARGED EDITION. 


By WALTER FITZGERALD. 


12MO, CLOTH, $1.00. 


“The Boston Machinist.” ? John Wiley & Sons, 


we 
o 
« 
: 53 East 10th Street, 
4 New York. 
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27'’ x 60’ WOOD LATHE. 


PATTERN MAKERS LATHES 


Gap Bed 27x50-in. Swing. 5 Speeds. 


For Description and Catalog, send to 


FITCHBURG MACHINE WORKS, 


FITCHBURG, MASS., U. S. A. 
Catalog E. 


Planers—Drills—Lathes—QUICK DELIVERY. 











ae 14 itt. Lathes. 


Circulars on Application. 
B.C. Fish Mach. Wks, Worcester, 
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Screw Machines 


and General Line of 
Machine Shop Tools 


HILL,CLARKE & CO. 


160 Oliver St., BOSTON. 
12 & 14 S. Canal Street, CHICAGO. 





BINDERS_. 


To hold 
Six Months’ Papers, 


75C. 


Postage Prepaid. 
American Machinist. 











Hawkins’ “Aids” to Engineers 


EXAMINATIONS, with Questions and 
Answers, 544x7, leather, gilt edge, $2, 
postpaid. Send for Descriptive Catalogue 
of this and other Engineers’ Books. THEO. 
AUDEL & CO., 63 Fifth Ave.. cor. 13th Street. N. Y. 











Automatic Solid Die Bolt. 


THREADING 
MACHINES. 


Two Styles. Four Sizes. 
Send for Catalogue “A.” 
WEBSTER & PERKS TOOL CO. 
Cor. Spring and Monroe Sts., 


Springfield, Ohio, 
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Pratt § Whitney 0,28" 


MAKERS OF 


Fine Machine Cools. 


Complete Plants furnished for Bicycle, Typewriter, Gun and Sewing Machine Makers. 
Gauges and Small Tools for all Machine Work. 2 Drop Hammers and Trimming 
Presses. % Forging and Trimming Dies for all classes of work. 
ENGLAND—Bwuck & HICKMAN, 280 Whitechapel road, London, E.; CHAS. CHURCHILL & Co., LTD., 

21 Cross st , Finsbury, London, E. C. 


FRANCE—FENWICK FRERES & CO., 21 Rue Martel, Paris ; F.G. KREUTZBERGER, 140 Rue de Neuilly 
Puteaux (Seine). 
CHICAGO—42 and 4458. Clinton st. BOSTON -— 28: Franklin st. NEW YORK— 123 Liberty st 





THE STORY OF A KEY-WAY-—w seven acts. 





ACT SEVEN—The same man cutting the same Key-way (34 in. wide 
by {2 in. long) on the New COLBURN KEYSEATER—time, in- 
cluding chucking, 15 MINUTES. And this is only one of a hundred 
special jobs that the machine will do. Write us for our handsome 
pamphlet illustrating the “Story of a Key-way,” and containing other 


valuable information pertaining to Keyseating. 


BAKER BROTHERS, 
357 South Erie Street, TOLEDO, OHIO, U. S. A. 





Chester Bicycle Co.. Thos. L. Briggs, "Manager 
Chester, Pa., will very shortly commence the man- 
ufact ture of bicycles, and will install new ma- 

—_— = ee =—_— - 
r shinery4 P| 


a 

The Welland Vale Mfg. Co., St. Catherines,“Ont., 
Canada, are enlarging their bicycle premises; a 
new building is to be erected and more men added 
to meet increased trade. 


The Murray Mfg. Co., Pittsburgh, Pa., will at 
once erect a large building and commence the 
manufacturing of bicycles. They are intending to 
install a line of new machinery. 


The New Jersey Machine Works will open a ma- 
chine and repair shop at 54-56 Morris & Essex R 
R. Avenue, Newark, N. J., instead of Jersey City, 
as stated in our issue of June 4th 

Amphion Cycle Manufacturing Company, of 
Brooklyn, N. Y., has been incorporated; capital 
$50,000. Directors—James E. Power, Clinton M 
Hendrickson and Barbara Kirchner, of Brooklyn 


A a. A 
New Catalogs, 

There are three sizes of Standard Catalogs, 
first authorized by the Master Car Builders’ 
Association, 9"x12°, 6x9" and 3%'x6’. 
We recommend the 6'x 9" size for machinery 
ane When they must be larger or smaller, 

the other standard sizes should be 
adopted if possible. 

The Cumberland Iron & Steel Shafting Co., 
Cumberland, Md., send us price list C, which gives 
particulars regarding line and other transmission 
shafts 


W. & D. Mogey, Bayonne, N. J., send us an illus- 
trated catalog of astronomical telescopes made 
both with and without stands, also with equatorial 
mountings, with or without driving clocks. The 
catalog is 544 x 914 inches. 


We have received from the Detroit Lubricator 
Co., Detroit, Mich., a pamphlet descriptive of a full 
line of globe and radiator valves, including quick. 
opening steam valves. These latter are new, aud 
sectional views are given that will be found in- 
teresting 


The Frank H. Clement Co., Rochester, N.Y., send 
us a copy of a new 80 page catalog, which they 
state marks the 2th year of their business. The 
catalog is worthy of the occasion, and is an ex 
cellently illustrated and printed specimen. It is 
large standard size, 9 x 12 inches 

The Charter Gas Engine Co., Sterling, Ill., send 
us a catalog illustrating and describing gas engines 
of various forms, including combined gas engine 
and pump. Fuli particulars are given, and a novy- 
elty is pre-ented in the way of a gasoline traction 
engine. The catalog is 544 x 5% inches 

The Lodge & Shipley Machine Tool Co., Cinein- 
nati, O., have issued a circular illustrating and de- 
scribing their improved line of engine lathes which 
have special feeding mechanism and other special 
features, and are supplied in the ordinary form or 
with turret, either on the carriage or on a special 
slide. The pamphlet also illustrates screw ma- 
chines and hub-forming machines, and is standard 
size, 6 x 9 inches 


A a A 
Adverti 
Index to Advertisers. 
PAGE 
I I a i ti a 37 
Acme Machinery Co.... errr 
Adams Co., T $0600565006 codeeeesecoss 38 
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Akr« n Belting Co.. rhe.. ° ° 24 
Albro-Clem Elevator Co awe ae - 
DE Ha Uisceacs . ieetuoned seigecotetenees a 
Alteneder & Sx ns, in oe ‘ 
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BOOKLET FULL OF HARD, COLD FACTS ON KEY- 
SEATERS, AND POINTING A WAY TO SAVE 
A DOLLAR, SENT ON REQUEST. 








J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President. 

F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 





ARMSTRONG'S 
Pipe Threading ana 


Cutting-Off Machines 
Both Hand and Power. 
Sizes 1 to 6 inches. 

Water,Gas and Steam Fitters’ 
Tools, Hinged Pipe Vises. 
4 SEND FOR CATALOGUE. 
‘o—=_—- THE ARMSTRONG MFG. CO, 
BRIDGEPORT, CONN. 





Established 1866. 


ts 


John Adt & Son, 


F, B. Shuster, Prop. 


} 


700 to 720 State Street, 
New Haven, Conn., 
U.S.A. 


+} 

. Leading Builders of Automatic 
Wire Straightening and Cutting 
Machinery, Automatic Sheet Metal 
Straightening and Cutting Machinery 
for straightening and cutting wire 
and sheet metal to accurate lengths 
direct from the coil. . . 


} 
. Machinery and Tools for the manu- 
facture of Hardware, Bicycle, Sheet 
Metal, Saddlery and Wire Goods. 
Special Automatic Wire and Sheet 
Metal Forming Machinery. Blank- 
ing, Drawing and Combination Dies. 
Sub-press Drop and Forming Dies 
a eae ae 

h 


Send for Red Catalogue 66. 





Special Machinery. 


ro ge 2-Spindle Drill Presses 
utter Grinders. espondenc 
Cock Grinders. Sehicitee. ” 


Send for Photos or Biue-Prints. 


FOOTE, BARKER & CO., 
49 “A” Wood St., Cleveland, @, 








COMBINED DRILL AND COUNTERSINK 


—=> J.T. SLOCOMB& C0..o 
PROVIDENCE,R.1. U.S.A, 








** AKRON ”’ BELTING 


nteed for the most ex- 
acting se — Defective Belta 


“THE AD AKRON BELTING CO. 


Manufacturers of Belting and 
Mill Supplies. 


AKRON, OHIO, U. S. A. 
Valuable Hand-Book Free. 











This beats 
Wind, Steam or Horse Power. 
We ring _ 
2 ACTUAL 


WEBSTER j;; ha )RSE POWER 
GAS ENGINE 


For $150, less 10 per cent. dis- 
count for cash. Built on Se 
interchangeable plan. Built 

the best material. Made in 
lots of 100, therefore, we can 
make the price. Boxed for 
shipment, weight 800 pounds. 

Maile for Gas or Gasoline. 


- Write for Special Catalog. 


WEBSTER MFG. CO. 
1079 W. 15th St., CHICAGO. 
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ENGINEERING CONTRACTS 


eee AND ... 


SPECIFICATIONS, 


including Law of Contracts and Examples of 
General and Technical Clauses. 


By Pror. J. B. Jounson, M.1.C.E., M.A.S.M E, M.A.S.C.E., Etc. 
8vo., Cloth; pp. 417 x Viland an Index. Price, $4.00, 


* Completeness characterizes the book and it readily 
takes an authoritative position on the subject with 
which it deals.”—Manu/facturers’ Record. 


“Each of the four divisions of this work is system- 
atically treated in such a manner as to make the book 
very useful to an engineer or manufacturer who has 
anything to do with contracts for engineering con 
structions.”—American Machinist. 

“The first part is a most desirable addition to an 
engineer’s library, the arrangement appearing to be 
both concise and complete. The details of advertising 
for bids, guarantees, forms of proposal, etc., which 
constitute part second, contain many suggestions and 
ought to prove very useful. ... . . . ‘this work is 
certainly one of the most interesting that could be 
added to the library of the engineer.”— Electrica: 
Engineering. 

“Professor Johnson’s ‘Engineering Contracts and 
Gpoctscetiens, falls into the category of valuable, and, 
after a short acquaintance, indispensable engineer's 
reference books; plainly and tersely written, ex 
cellently arranged, conservative in statement and for 
the most part treating the subject matter thoroughly, 
it is unique in that, while appealing more directly to 
the engineer and the student, it is, nevertheless, almost 
as necessary to the contractor and the purchaser. 
The book abounds in valuable suggestions and sound 
advice. - « . The omissions, ond thes are few, are 
easi'v condoned in the pleasure and profit one derives 
from Professor Johnson’s thorough treatment of an 
important subject hitherto much neglected and about 
which there has been little information in an available 
or logical form.”— Electrical World. 

Sent postpaid on receipt of price by the publishers, 


THE ENGINEERING NEWS PUBLISHING CO., 
101-105 Tribune Building, New York. 





D0. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


oe I. X. ee — 


PIPE CUTTING & THREADING MACHINE 





Beware of Imitations. 


a 
None genuine without our cA, 
Trade Mark and Name. 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 


. jand Threading Machines for Pipe Mill use a specialty. 


SEND FOR CIRCULAR. 


21 Atherton @t.. VOaNWK PRA, N.Y. 


HEBER WELLS, 
Pattern Letters. 


For Iron and Brass Castings 
Various Sizes and Styles. ... 


157 William St., NEW YORK. 





ml p= / 








—— 


GREEN RIVER TAFER REAMERS 
FOR FINE MACHINISTS WORK 6GRDUND ACCURATELYTD SIZE 
SUL N@2?. 9 SIZES 4 See M5 Ye Se Ve “ne Se INCH & 
3 TAPER Me IN. PR TO FT wz 





Fine Reamers, Taps, Dies and Sorew Flater 
IN CREAT VARIETY. 


‘*Lightning” and ‘Green River Brands.” 
SEND FOR CATALOGUE. 


WILEY & RUSSELL MFG. CO., 


GREENFIELD, MASS.., U, S., A. 





CENTER CRINDERS, 


WILLIAM BARKER & CO., Mfrs., 


IRON AND BRASS WORKING MACHINERY, 
CENCINNATI, OHIO. 


SPECIAL PRESSES AND DIES 


FOR ALL KINDS OF BICYCLE WORK. 
FERRACUTE MACHINE ‘CO. 


New Catalogue. BRIDGETON, N. J., U. 8. A. 








Tyrs ‘“‘C” on Sinere “ Env-Tarust” Baanme. 
For Vertical or Horizontal Shafts supported by Collars which 
take the T hrust in sur ong prmecrion, 


Pat. 


rane 66 HBB 99 mann 


BALL-BEARINGS 


For General Machine Construction. 


ENORMOUS SAVING OF FRICTION AND POWER TRANSMISSION. 


RADIAL (CYLINDRICAL) AND END-THRUST TYPES, 
FOR STANDARD AND SPECIAL SIZES. 


Balls Confined in Cages and Handled as ONE PIECE. 
No Wear. No Adjustment. No Care. Easily Applied. 


No Wear on Either Shaft or Box. 


Balls Have LATERAL TRAVERSE and Roll Only on Hardened 


Steel, REMOVABLE SURFACES. 


Aug. 19, 1890; April 7, 1891; January 5, 1892; and July 11, 1893, 


CAUTION : Infringement of Patents will be vigorously 


prosecuted. 


Descriptive Circular, with Full Information, Mailed 


Free on Application. 


THE BALL-BEARING CO. 


Main Office: WATSON STREET, 


(NEAR NORTHAMPTON, } 


BOSTON, MASS. 


Please Mention American Macutnist. 
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Wyman & Gordon Cover 


A os a 
Buyers’ Finding List. 
Adding Machines. 
Grant Calculating Machine Co., Lexington, 
Mass. 
Air Compressors. 
Guild & Garrison, Brooklyn, N. Y¥. 
Ingersoll-Sergeant Drill Co., New York. 
Rand Drill Co., New York. 
Asbestos Cement Felting. 
Johns Mfg. Co., H. W., New York. 
Balls, Steel. ; 
Cleveland Machine Screw Co., Cleveland, O. 
Bearings, Anti-Friction,. 
Ball Bearing Co., The, Boston, Mass. 
Hyatt Roller Bearing Co., Newark, N. J. 
Mossberg Mfg. Co., Attleboro, Mass. 
Belting. 
Akron Belting Co., The, Akron, O. 
Belt Dressing. = 
Dixon Crucible Co., Joseph, Jersey City, N. J. 
Bicycle Tools. 
Bliss, E. W., Brooklyn, N. Y. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cleveland Mach. Screw Co., Cleveland, O. 
Davis & Egan Mach. Tool Co., Cincinnati, O. 
Ferracute Machine Co., Bridgeton, N. J. 
Garvin Machine Co., New York. : : 
Lodge & Shipley Machine Tool Co., Cincin- 
nati, O. 
Mossberg Mfg. Co.. Attleboro, Mass. 
Niles Tool Works Co., Hamilton, O. 
Pratt & Whitney Co., Hartford, Conn. 
Blowers. 
American Gas Furnace Co., New York, 
Buffalo Forge Co., Buffalo, N. Y. 
Cooke & Co., New York. ; 
Roots, P. H. & F. M., Connersville, Ind, 
Sturtevant Co., B. F., Boston, Mass. 


(Continued on page 20.) 
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BUYERS’ FINDING LiST—Continued. 


Bollers, Steam. 
Orr & Sembower, Inc., Reading, Pa. 
Sterling Co., The, Chicago, Ill. 
Weston Engine Co., Painted Post, N. Y. 
Bolt Cutters. 
Acme Machinery Co., Cleveland, O. 
Davis & Egan Machine Tool Co., Cincinnati, O. 
Detrick & Harvey Machine Co., Baltimore,Md. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J.. New York. 
National Machinery Co., Tiffin, O. 
Pratt & Whitney Co., Hartford, Conn. 
Reece, Edw. J.. Greenfield, Mass. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Strelinger & Co., Chas. A., Detroit, Mich 
Webster & Perks Tool Co., Springtield, O. 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greentield, Mass. 


Books. 
Audel & Co., Theo., New York. 
Baird & Co., Henry Carey, Philadelphia, Pa. 
Comstock, Wm. T., New York. 
Engineering News Pub. Co., New York. 
Grant, Geo. B., Lexington, Mass, 
Griffin & Winters, Chicago, II], 
Henley & Co., Norman W., New York. 
Practical Publishing Co., East Orange, N. J. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wiley & Sons, John, New York. 
Boring and Turning Mills. 
Betts Machine Co., Wilmington, Del. 
Bullard Machine Tool Co., Bridgeport, Conn. 
Davis & Egan Machine Tool Co , Cincinnati,O. 
Niles Tool Works Co., Hamilton, O. 
Sellers & Co., Inc., William, Philadelphia, Pa. 
Brass Work, Special. 
Nolte Brass Co., Springfield, O. 
Bushings. 
New Process Raw Hide Co., Syracuse, N. Y. 
Calipers. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Standard Tool Co., Athol, Mass. 
Starrett, L. S., Athol, Mass. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wilkinson & Co., A. J., Boston, Mass. 
Castings, Brass. 
Lorain Foundry Co., The, Lorain, Ohio. 
Nolte Brass Co., Springfield, O, 
cone Iron. 
Builders Iron Foundry, Providence, R. I. 
Burr & Houston Co., Sockive. a S 
Leland & Faulconer Mfg. Co., Detroit. Mich. 
Lorain Foundry Co., The, Lorain, Ohio. 
Shriver & Co., T., New York. 
Castings, Phosphor Bronze. 
Nolte Brass Co., Springfield, O. 
Castings. Steel. 
Johnson Co., The, Johnstown, Pa. 
Cements, Etc.—Fire-proof 
Johns Mfg. Co., H. W., New York. 
Centering Drill. 
Slocomb & Co., J. T., Providence, R. I. 
Chucks, Drill. 
Almond, T. R., Brooklyn, N. Y. 
Cushman Chuck Co., Hartford, Conn. 
Hoggson & Pettis Mfg. Co., New Haven, Conn. 
Horton & Son Co., E., Windsor Locks, Conn. 
Morse Twist Drill & Machine Co., New Bec- 
ford, Mass. 
Oneida Mfg. Chuck Co., Oneida, N. Y. 
Pratt Chuck Co., Clayville, N. Y. 
Skinner Chuck Co., New Britain, Conn. 
Trump Bros. Machine Co., Wilmington, Del. 
Wiley & Russell Mfg. Co., Greenfield, Mass 
Whiton Machine Co., D. E., New London. 
Conn, 
Chucks, Lathe. 
Cushman Chuck Co., Hartford, Conn. 
Hoggson & Pettis Mfg. Co.. New Haven, Conn. 
Horton & Son Co., E., Windsor Locks, Conn. 
National Chuck Co., New York. 
Oneida Mfg. Chuck Co.. Oneida, N. Y. 
Pratt & Whitney Co., Hartford, Conn. 
Pratt Chuck Co., Clayville, N. Y. 
Skinner Chuck Co., New Britain, Conn. 
Whiton Machine Co., D. E., New London, 
Conn. 
Chucks, Tapping. 
Nationa] Chuck Co., New York. 
Olutches, Friction. 
Evans Friction Cone Co., Boston, Mass. 
New Haven Mfg. Co., New Haven, Conn. 
Gendensers. 
Conover Mfg. Co., New York. 
Guild & Garrison, Brooklyn, N. Y. 
Counting Machines. 
Durant, W. N., Milwaukee, Wis. 


Coverings, Non-conducting Pipe & Boiler 
Johns Mfg Co., H. W., New York. 
Cranes. 
Maris Bros., Philadelphia, Pa. 
Prentiss Tool & Supply Co... New York 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Catting-Of Machines. 
Armstrong Mfg. Co., The, Bridgeport, Conn. 
Hill, Clarke & Co., Boston, Mass. 
Hurlbut-Rogers Mach.Co., So. Sudbury, Mass. 


(Continued on page 27.) 


BoLtT ans Nut 





WRITE FOR CATALOGUE A 








The NATIONAL 


ACHINERY CO. 
TIFFIN, OHIO. 








Ready Made Iron Gears. 
Ready Made Brass Gears. 
penne mae tu Order. 
Gear Cutting. 

1895 Gear ook, Free. 
Treatise on Gears, od 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South 11th St., 
Philadelphia, Pa., 

and 86 Seneca St., 
Cleveland, Ohio. 





722 Arch St., PHILADELPHIA, PA 


i» fe) 














DESIGN 


FIFT 


SEB 


low to prompt cash 
will tell you all about our lathes, planers, shapers, etc. 


FOUR POINTSI!!!! 


! WORKMANSHIP! MATERIAL! FINISH! 


All these are comprised in the make-up of our lathes and are the four 
at 


points in the construction of a good tool. Add to these a 
and a very important one, the price, which we make very 


uyers, and you have the story. Our catalogue 


ASTIAN LATHE CoO., 


CATALOGUE FREE, Se 117 and 119 CULVERT ST., CINCINNATI, OHIO, U. S. A. 











DYER & DRISCOLL, 
PATENT SOLICITORS, 36 WALL ST., N. Y. 


hows done ell my- potenti oheding 


took, Cor foi thin. Jomd forssqn OST sin, 
Covttinownly for Hee™ pat Fourteen yearn. 


CM has Mtthitorerean 





Patent Carrying Track 


OVERHEAD 
TRAMWAY 


for Mills, Foundries, Machine Shops, or for 
Merciliandise. Send for Book, 


The Coburn Trolley Track Mfg. Co., 
... HOLYOKE, MASS.., 





% _U.S.INJECTO 


ressure than any other. 
ectly automatic. No higher 


AMERICAN 


andles warmer water than any other, 


UARANTEED superior to any other 
Automatic Injector ever before 
offered in any market in the world. 


RS. 


Works with lower steam pressure than any other; works with higher steam 


Is more per- 
price. 


WRITE FOR CATALOGUE «I,” 


INJECTOR COMPANY, 


312 West Congress Street, Detroit, Mich. 





for all purposes.s PHOSPHOR 
BRONZE for Machine Box Bearings, 


BRASS 
ee 


NOLTE BRASS CO. 


68 AND 70 East WASHINGTON STREET, SPRINGFIELD O. 


WIR THE WATERBURY MACHINE CO., 


Waterbury, Conn., 
tinuous 


Owners U. S. Patents Bolton Con- 
drawing all kinds and sizes of wire by multiple diea, 








Nip 


ia 80 


BRA 





Syracuse, N. Y. 


Send for Printed Matter. 


The Bradley Company 


THE BEST POWER HAMMERS 
ON EARTH. 


22 sizes in Helve, Upright and 
Strap Styles. 


rawing Machinery. Modern machines for 





BARNES’ 


Upriant Dritts. 








New Friction Disk Drill for light 


Feed Drill. 
Send for Catalogue and Prices. 
W. F. & JOHN BARNES CO. 
1995 Ruby Street, 
Rockford, Ill. 
i ENGLISH AGENTS: 
CHAS. CHURCHILL & CO., Ltd., 


21 Cross Street, Finsbury, London, E. C., England. 


Complete line, ranging from our 


work, to 42-inch Back Geared Self 






® - NEW HAVEN 
eee MFG. CO. 


} Manufacturers of 


SHAPERS, 
SLOTTERS, 
Ay 





PLANERS, 
LATHES, 
> DRILLS, etc. 






pos 
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New Pattern 12-inch Screw-Cutting Foot Lathe. 


F’, E. REED COMPANY, 


Gold Street, WORCESTER, MASS. 





LOT 
i, 
yee prt 


nh aha 5 


DEALERS IN A FULL LINE OF 


Machinists’, Mill and Railway Supplies, 


15 and 17 South Canal Street, CHICAGO, U. S. A. 


MORSE TWIST DRILLS, 
KEARNEY & FOOT’S FILES, 
WILEY & RUSSELL’S LIGHTNING SCREW PLATES, ETC. 
BILLINGS & SPENCER’S WRENCHES, ETC. 


SEND FOR 
CATALOGUE “8B.” 





WORCESTER 
POLYTECHNIC INSTITUTE, 


Worcester, Mass. 

FIVE COURSES OF STUDY. 
Mechanical, Civil and Electrical Engineering. Chem 
istry. General Scientific Course. 8-page Catalogue, 
showing appointments secured by graduates, mailed 
Sree. Expenses low. 2th year. 

T. C. MENDENHALL, President. 








EVANS FRICTION CONE CO. 


Hanging and Standing 


CONES. 


Thousands in ure transmit- 
ting from 1 to 40 H.P. 
For information address, 
G. F. Evans, Proprietor. 


No. 85 Water St., 
Boston, Mass. 








WE CLAIM THE FOLLOWING MERITS FOR JENKINS BROS.’ VALVES. 








i. 
2. 


3. 

and Acids, 
4. The Easiest Repaired, and 
5. 





Manufacturered of the best Steam Metal. 
No regrinding, therefore not constantly wearing out the Seat of the Valves. 
Contain JENKINS DISC, which is suitable for ail Pressures of Steam, Oil 


Every Valve Tested before leaving the factory. 
ALL GENUINE stamped with Trade Mark. 


JENKINS BROTHERS, New York, Philadelphia, Chicago, Boston. 


all parts Interchangeable, 





FOR SALE. 


One “ White & Middleton” 15 H. P. Gas 
Engine, in use only about six months, in first- 
class condition, and can be seen in operation, 
and satisfactory reasons given for selling. 

THE PORT CHESTER BOLT AND NUT CO., 
PORT CHESTER, N. Y. 





G CUTTER 


— 


= MILLAN 
VA RIET Y. 
TANDSEN~ 


re 


% 
r 
z 
< 
4 
< 

2 


. 








BUYERS’ FINDING LIST—Continued. 


Dies, Screw Cutting. 
Acme Machinery Co., Cleveland, O. 
Besly & Co., Chas. H., Chicago, Il. 
Detrick & Harvey Machine Co., Baltimore,Md. 
—— & Lamson Machine Co., Springfield, Vt. 
ontgomery & Co., New York 
Pratt & Whitney Co., Hartford, Conn. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Taylor-Rice Engineering Co., Gloucester 
City, N. J. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 
Drawing Instruments, Etc. 
Alteneder & Sons, T., Philadelphia, Pa. 
Keuffell & Esser Co., New York. 
Drilling Compound. 
Peerless Drilling Compound Co., The, Utica, 
A 


Drilling Machines. 
Adt & Son, John, New Haven, Conn. 
Aurora Tool Works, Aurora, Ind. 
Barnes Co.. W. F. & John, Rockford, IIl. 
Betts Machine Co., Wilmington, Del. 
Bickford Drill & Tool Co., Cincinnati, O. 
Blaisdell & Co., P., Worcester, Mass. 
Dallett & Co., Thos. H., Philadelphia, Pa. 
Davis, W. P., Rochester, N. Y. ; 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 
Dietz, Schumacher & Boye, Cincinnati, O. 
Fitchburg Machine Works. Fitchburg, Mase, 
Foote, Barker & Co., Cleveland, O. 
Garvin Machine Co., New York 
Gould & Eberhardt, Newark, N. J. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J.. New York. 
Montgomery & Co., New York. 
Mossberg Mfg. Co., Attleboro, Mass. 
New Haven Mfg. Co., New Haven, Conn, 
Niles Tool Works Co., Hamilton, O. 
Niles Tool Works Co., New York. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York. 
Quint, A. D., Hartford, Conn 
Sellers & Co., Inc., Wm., Philadelphia, Pa, 
Strelinger & Co., Chas. A., Detroit, Mich 
Timolat, J. G., New York. 
Warner & Swasey, Cleveland, O. 
Wilkinson & Co., A. J., Boston, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass, 
Drill Gage. 
Wyke & Co., J., East Boston, Mass. 
Drill Rods. 
Abbott, Wheelock & Co., 
Drills, Twist. 
Besly & Co., Chas. H., Chicago, Il. 
Cleveland Twist Drill Co., Cleveland, O. 
Machinists’ Songee Co., Chicago, Il 
McFadden Co., Philadelphia, Pa. 
Montgomery & Co., New York 
Morse Twist Drill & Machine Co., New Bed- 
ford, Mass. 
Drop Forgings. 
Wyman & Gordon, Worcester, Mass. 
Dynamos. 
General Electric Co., New York. 
Roth Bros. & Co,, Chicago, Il 
Dynamo Brushes. 
Wirt, Charles, Philadelphia, Pa 
Electric Machinery. 
General Electric Co., New York 
Elevaters. 
Albro-Clem Elevator Co., Philadelphia, Pa, 
Emery Wheels. 
Besly & Co., Chas. H., Chicago, Ill 
Diamond Machine Co., Providence, R. I. 
Montgomery & Co., New York. 
Norton Emery Wheel Co., Worcester, Mase, 
Sterling Emery Wheel Co.. Tiffin, O. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Engines, Gas and Gasoline. 
Norman Co., J. J., Chicago, Ill 
Otto Gas Engine Works. Philadelphia, Pa, 
Pierce Engine Co., Racine, Wis 
Sprinetield Gas Engine Co., Springfield, O. 
Webster Manufacturing Co., Chicago, Ill. 
Engines, Steam. 
Ames Iron Works, Oswego, N Y 
Buffalo Forge Co., Buffalo, N. Y 
Forbes & Co., W. D., Hoboken, N. J. 
Frick Co., The, Waynesboro, Pa. 
Keystone Engine & Mach. Works, Phila., 
Sturtevant Co., B. F.. Boston, Mass. 
Weston Engine Co.. Painted Post, N. Y. 
Wetherill Machine Co., James P., Chester, Pa. 
Feed Water Heaters and Purifiers. 
Hoppes Mfg. Co, Springfield, O 
National Pipe Bending Co., New Haven, Conn, 
Taunton Locomotive Mfg. Co., Taunton, Mass, 
Files. 
Arcade File Works, New York 
Besly & Co.. Chas. H., Chicago, II. 
Machinists’ Supply Co., Chicago, Ill 


Boston, Mass. 


Pa, 


(Continued on page 28) 
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BUYERS’ FINDING LIST—Continued. 


Files—Continued. 

McFadden Co., Philadelphia, Pa. 

Montgomery & Co., New York. 

Nicholson File Co., Providence, R. I, 

Strelinger & Co., Chas. A., Detroit, Mich. 
Fire-proof Construction Materials. 

Johns Mfg. Co., H. W., New York, 
Forges. 

Buffalo Forge Co., Buffalo, N. Y. 

Sturtevant Co., B. F., Boston, Mass. 

Wilkinson Co., The, Chicago, II]. 
Friction Cones. ; 

Evans Friction Cone Co., Boston, Mass, 
Furnaces. 

American Gas Furnace Co., New York. 

Brown & Sharpe Mfg. Co., Providence, R. I. 
Gages. 

rown & Sharpe Mfg. Co., Providence, R. I. 

Coffin & Leighton, Syracuse, N. Y. 

Pratt & Whitney Co., Hartford, Conn. 

Taylor-Rice Engineering Co., Gloucester City, 


Wye & Co., J., East Boston, Mass. 
Gear Cutters. 
Brainard Milling Machine Co., Boston, Mass 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Gould & Eberhardt, Newark, N. J. 
Grant, Geo. B., Lexington, Mass. 
Hill, Clarke & Co., Boston, Mass. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Whiton Mach. Co., D. E., New London, Conn. 
Gears. 
Bilgram, Huge, Philadelphia, Pa. 
Boston Gear Works, Boston, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Grant, Geo. B., Lexington, Mass. 
New Process Raw Hide Co., Syracuse, N. Y. 
Shriver & Co., T., New York. 
Governors. 
Replogle Governor Works, The, Akron, O. 
Graphite. 
Dixon Crucible Co., Joseph, Jersey City, N. J. 
Grinding and Polishing Machines. 
Besly & Co., Chas. H., Chicago, III. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Builders lron Foundry, Providence, R. I. 
Diamond Machine Co., Providence, R. I. 
Garvin Machine Co., New York. 
Hill, Clarke & Co., Boston, Mass. 
ndis Bros., Waynesboro, Pa. 
Leland & Faulconer Mfg. Co., Detroit, Mich. 
McCabe, J. J., New York. 
Norton Emery Wheel Co., Worcester, Mass. 
Place Machine Co., George, New York. 
Prentiss Tool & Supply Co., New York. 
Sellers & Co, Inc., Win , Philadelphia, Pa. 
Strelinger & Co., Chas. A., Detroit, Mich. 
@rinders, Center. 
Barker & Co, William, Cincinnati, O. 
Leland & Faulconer Mfg. Co., Detroit, Mich. 
Trump Bros. Machine Co., Wilmington, Del. 
Grinding Machine, Cock. 
Foote, Barker & Co., Cleveland, O. 
Grinding Machine, Cutter. 
Brown & wane —. Co., Providence, R. I. 
Cincinnati Milling Machine Co., Cincinnati, O. 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 
Foote, Barker & Co., Cleveland, O. 
Garvin Machine Co., New York. 
Norton Emery Wheel Co., Worcester, Mass. 
Pratt & Whitney Co., Hartford, Conn. 
@rinding Machines, Universal. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Landis Bros., Waynesboro, Pa. 
Hack Saws. 
Besly & Co., Chas. H., Chicago, III. 
ey ond & Co., New York. 
. & C, Co., Chicago, Ill. 
trelinger & Co., Chas. A., Detroit, Mich. 
Hammers, Drop. 
Long & Allstatter Co., Hamilton, O. 
Miner & Peck Mfg. Co., New Haven, Conn. 
Mossberg Mfg. Co., Attleboro, Mass. 
Stiles & Fladd Press Co., Watertown, N. Y. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York. 
Hammers, Power. 
Bradley Co., The, Syracuse, N. Y. 
Bremer Machine Co., G. J., Kalamazoo, Mich. 
Hoists. 
Maris Bros., Philadelphia, Pa. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Hydraulic Machinery. 
The Watson-Stillman Co., New York. 
Indicators. 
bm: Ashcroft Mfg. Co., New York. 
Injectors. 
American Injector Co., Detroit, Mich. 
Hayden & Derby Mfg. Co., New York. 
Penberthy Injector Co., Detroit, Mich. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Soper, Cutter. 
ker Bros., Toledo. O. 
Mitts & Merrill, Saginaw, Mich. 


(Continued on page 20 ) 


NICHOLSON FILE Co. 








FREE! 


Book on Files. 
450 ILLUSTRATIONS. 








MENTION THIS PAPER. 


DO YOUR FILES CUT POORLY ? 
IF SO, TRY 
NICHOLSON FILES. 


THEY CUT FASTER AND MORE EASILY 
THAN ANY OTHERS. THEY WILL 
SAVE you’ 


TIME, EFFORT AND PATIENCE. 


SAMUEL M. NICHOLSON, 
PRES. AND GEN. MGR. 


NICHOLSON FILES 


FOR SALE BY ALL 
LEADING HARDWARE 
DEALERS. 























Box 188, PROVIDENCE, R. I., U. S. A. 





Automatic Drop Presses 


Our Automatic drops are 
simple, easy to adjust and 
operate, also capable of rap- 
idly producing work that is 
4 uniform, and especially 
‘| adapted for Stamping or 

| Embossing spoons, forks, 

E> medals, name plates, jew- 
elry, and a large variety of 
metal novelties. 


We are prepared to furnish 
these machines with hammers 
varying from 50 to 1,000 Ibs. 


Send six-cent stamp for 
1896 Catalogue showing latest 
improvement in Rolling 
M. is. Automatic Drops, 
Power Presses, etc. 
PATENTED ROLLER BEARINGS for 

ALL PURPOSES A SPECIALTY. 


», MOSSBERG MFG. CO., 
ATTLEBORO, MASS. 
























vv 
FOREIGN AGENTS: 
CHAS. CHURCHILL & CO., London, E. €., and Birmingham, Eng. 
KREUTZBERGER, FENWICK FRERES & CO., 21 Rue Mar 
Paris, France, 
There isn’t a user of 
Tools, Machinery and Sup- 


plies but that * A Book of 
Tools” will save money for, 
and it saves money in more 
ways than one. If you are 
paying too much for goods 
of this class, it will post 
you. If you are not paying 
enough, it will also post 
you, and give you a chance 
to believe that you are a 
little cleverer than the rest 
—- “of mankind. 
It tells a great deal about Tools that you never 
knew, and everything it tells is so, to the best of our 
knowledge and belief. The book contains 550 pages 
and upwards of 2000 illustrations, and will be sent 
post-paid to any address upon receipt of 25 cents in 
stamps, 


CHAS. A. STRELINGER & CO, 


DETROIT, MICH. 


™¢ Toledo Machine ana Tool Co. 


OAK AND JACKSON AVENUE, 


TOLEDO, OHIO, U. S. A. 
MAKERS OF 


PRESSES, SPECIAL 
MACHINER 


’ 














and machines for the 
manufacture of 





Bicycles, : 3: 3 
Drop Forgings, : : 
Stampi ao § 8 
Brazed Tubing,: : 
and a general line of sheet 
metal work, 
SEND FOR CATALOGUE “A” 








THOS. H. DALLETT & CO. 


PHILADELPHIA. 


MANUFACTURERS OF 














L| Drill Pr 

ail Drill Press. 
Ms 

For any light work. Large 


Range. Low Prices. 
Ask for Catalogue. J 


a) 
a 





Now Manufactured by 
A. J. WILKINSON & CO. 


180-188 Washington Street, 
BOSTON, MASS. 


HIGH CLASS ENGINE LATHES. 









PATENTED. 

With New and Valuable 
Features. 
MADE OWLY BY 


THE BRADFORD MILL COMPANY, 
Catalogue ‘‘A”’ describes our Lathes, CINCINNATI, OHIO, U.S. A. 


sent on application. 
LONDON—Chas. Churchill & Co., Ltd., 21 Cross st., Finsbury. 
NEW YORK—Garvin Machine Co., Spring and Varick Sts. 
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Hangers for Shafting 


Send us your “oo of sizes and quanti- 
ties of Hangers, Pillow Blocks and Post Hangers. 
Our prices will surprise you—less than cost of 


manufacture. 
COOKE & CoO., 
165 Washington St., NEW YORK. 


Also Couplings, Shaftings, Wood Pulleys, 
Belting, etc. 





BARGAINS IN SECOND-HAND HAMMERS. 


One 1.350 Ib. Merrill Friction Drop with B. & S. Auto 
matic Trip and Patent Lever. 

One 1,200 Ib. Merrill Friction Drop with B. & 8. Auto 
matic Trip and Patent Lever 

One 8 Ib. Merrill Friction Drop with Regular Trip. 

Three 400 lb. Merrill Friction Drops with B. & 8. Auto 
matic Trip and Patent Lever. 

One 400 Ib. Merrill Friction Drop with Regular Trip. 

One 300 Ib. Pratt & Whitney Friction Drop with B. & S. 
Automatic Trip and Patent Lever (Trip. 

One 350 Ib. Pratt & Whitney Fric tion Drop with Reg. 

One 300 Ib. Pratt & Whitney Friction Drop with B. & 5S. 
Automatic Trip and Patent Lever. 

One 400 Ib. Hope Friction Drop with Regular Trip. 

Three 400 Poppet Drops with No. 6 Peck ~~ oe 16 in. 
between uprights, 18 in. between 20 ret 

Two 300 Ib. Poppet Drops with No.5 Pec Lifter, 13 in. 
between uprights, 17 in. between p »ppets. 

One 175 Ib. Palmer Power Hammer with 7 3-4 in. Stroke. 

One 100 1b. Hotchkiss Power Hammer with Air Cylinder 
for hammer variations. 


ALSO THE FOLLOWING Al SECOND-HAND MACHINERY. 


50 x 28 ft. Fifield latest pattern Triple Geared Lathe 
with Taper. 
42x 10ft Fifield Lathe ; heavy pattern. 
36 in. x 16 ft. Prentiss Standard Lathe ; nearly new. 
26 in. x 22 ft. Pond Machine Tool Co. Lathe; has chuck. 
24 in. x 12 ft. Fifield Lathe, Compound Rest; nearly new. 
2 in. x 8 ft. Pratt & Whitney Lathe, Compound Rest; 
in good order. {itor Latne. 

19 in. x 6ft. American Tool and Machine Co. Fox Mon- 
16 in. x 6 ft. Lodge & Barker Square Arbor Fox Lathe. 
Style B Full Un Ad Bickford Radial Drill. 
No. 3 Baush Plain Radial Drill. 
36 in. New Haven Upright Drill, back gears, power feed. 
25 in. Snyder Back Geared and ‘Power Feed Drill 
70 in. x 60 in. x 30 ft. Pond Planer, 2 heads. 
60 in, x 60 in. x 25 ft. Pond Planer, single head. 
22 in. x 22in. x 5 ft. Ingersoll Hub Miller; as good as new. 
No. 5 Brainard Plain Milling Machine. : 
D. W. Pond Index Milling Machine. {and Vises. 
Five Lincoln Pattern Milling Machines with Tail Stock 
No. 2 Landis Universal Grinder. 
No. 1 Diamond Universal Grinder. 
No. 1 Brown & Sharpe Surface Grinder. 
No. 2 Garvin Cutter Grinder. 
9 in. Bement Slotter, all feeds. 
12 in. Bement Slotter, all feeds. 
42 in. Bement Car Wheel Borer, power lift. 
f2 in. Pond Boring and Turning Mill, 2 beads. 
2 in. Saunders Pipe Machine. 

Also the best and largest assortment of new Tools in 
New York City. Write for Lists. 


PRENTISS TOOL AND SUPPLY CO., 
115 Liberty Street, NEW YORK. 
62 and 64 South Canal St., 
CHICAGO, ILL. 





Bicycle Shop Outfit, 


Tools Good as New. 
Screw Machines. 
Lathes, Reed and Blaisdell. 
Shapers, 15 and 17 in. 
Presses, Stiles Nos. 2-4. 


Outfit Lawn Mower Works, 


Consisting of 
Engines and Turret Lathes. 
Drills, Milling Machines and Presses 


Machine Shop Tools, 


Lathes, 14 to 72 in. swing. 

Planers, 16 to 48 in. wide. 

Drills, 20, 22, 24 and 28 in. 
Universal Radial Drill. 5 ft. 
Shapers, 10, 15. 17, 22 and 24 in. 
Upright Boring and Turning Mill. 
Hor. Boring and Drilling Machine. 


Boiler, Bridge and Structural Tools, 
Bending Rolls, 6, 8, 10 ft. 
Punches and Shears, regular sizes. 
Rotary Planer, 30 in. head. 
. 
Bicycle Tools, 
“Improved ” Hub Machines, 
Improved Machine for Cups and Cones. 
Lathes and Shapers for Tools. 
Millers for Sprockets and Fittings. 
“Improved ”’ Drills for Bottom Brackets. 


J. J. McCABE, 


14 Dey Street, New York. 


SUCCESSOR TO E. P. BULLARD’'S N. Y- MACHINERY WAREROOMS. 








Bargains in New and Second-Hand Machinery, 


57 inch x ® feet Planer. 

48 inch x 18 feet Sellers Planer. 

36 inch x 26 inch and 24 inch Planer. 

44 inch x 18 feet Lathe. 

® inch x W feet Pond Lathe. 

36 inch Boring Mill. 
15 inch Gould Shaper with Rack Cutting Attachment. 

Large Stock of Lathes, Drill Presses, Bolt and Pipe 
Cutters, Steam Hammers and General Machinery; 
Corliss, Automatic and Slide Valve Engines & Boilers. 


FRANK TOOMEY, {31 North 3d St., Philadelphia, Pa. 


MACHINERY 
Phoenix Iron 
BARGAINS... a Trenton, N. J. 


10 ft.-16 ft. Vertical Merteg and Turning Mill. 





BEFORE REMOVAL 





6 in. x 14 ft. Planer. 
i2in. Shaper Traverse 
Head. 
Gear Cutter, in. 
Milling Machine. 

Cranes, Blower. 


29 in. x 1344 ft. Engine Lathe. 
6° 2 “ 
3 (30 0C* “ 


of 
19-36 and 50 in. Drills. 


Portable Drill. 


Send for FULL LIST and Prices. 


GEORGE PLACE MACHINE CO. 
{20 BROADWAY, 
NEW YORK. 


Gcoonyvp 


SECOND-HAND MACHINERY. 


ENGINE LATHES. DRILL PRESSES. 
Ames Mfg. Co, 





13 in. x 6 ft., 10 in., Bench, sensitive. 

ldin, x 6 ft., Flather & Co. 10 in., Slate, 2 spindle. 

14 in.. x 6 ft., Prentice Bros. No, 2 Garvin, 3-spindle, 

16in x 6 ft., Blaisdell. 3-Spindle Hendev. 

16 in. x 6 ft., Dexter. No, 2 Pratt & Whitney, 4-spindle. 
16 in, x 8ft., Blaisdell. 5 90 in. Quint Tarret Drill 

16 in, x 8 ft., Fitchburg > 21 in. Prentice B. G. W. F. 

18 in, x 10 ft., Blaisdell. 25 in. Pond S. H. W. F. 

18 in. x 10 ft., Flather. 25in. Barnes B. G, P. F. 


18 in. x 6 ft., Muller Prentice Bros Suspension. 
2lin. x 8 ft., Lodge & Davis. % ft. Holly Radial. 
29 in. x 16 ft., G. A. Ohl. 
33 in. x 16 ft., Ames Mfg. Co. > , > Be 
33 in. x 16 ft., New ieeee SCREW MACHINES. 
34 in, x 20 ft., Perkins. No 5 Brown & Sharpe. 
ee No, 2 1-2 Pratt & Whitney 
PLANERS. 19 in. x 5 ft., Windsor. — 
16 in. x 16 in. x 3 ft., Pratt &§ 16 in. x 5 ft., Warner & Swazey. 
Whitney. 
2 in. x Min. x 5 ft., Haywards MISCELLANEOUS. 
22 in. x 22in, x 5 ft., H. C. Pease. in, 6 Utica hebenitiliiitienCaten 
”. 4g 7 7 . . f ’ 1 
ie les cae ie neat” DW. Pana § No. 11-2 P. & W. Hand Miller 
i. Stine No. 13 Garvin Miller. 
SHAPERS. 1-Spindle Garvin Profiler. 
6 in. Boynton & Plommer. 10 in. Diamond Hand Lathes. 
10 in.. Wood & Light, traverse. 12 in, Garvin Hand Lathes. 
10 in. ; Juengst, erank. 12 in, x 6 ft, Reid Hand Lathes. 
15in., F. F. Chase, crank. 16 in. Square Arbor Fox Lathe. 
15in., Lodge & Davis, crank. 41-2in. P.& W. Cut-off Machine. 


Write for complete list No. 
chinery in addition to this list. 


THE GARVIN MACHINE CC., 


Spring and Varick Sts., New York. 
Also 51 No, 7th St., Philadelphia, Pa. 


17, showing a large stock of ma- 





SECOND-HAND MACHINERY. 


SHAPERS. 
5 in, Crank, 
2 in, Traveling Head, 
9 in, William Sellers, trvg. hd 
Sin. Bement & Sons, trvg. bd 
2 in. Hewes & Phillips, heavy. 


1 
1 
9 
1 
l 
BORING MACHINES. 


LATHES. 

1 13 in, x 4 tt., Ames Eng. Lathe 
1 16 in, x 6 ft., Dustin Eng. Lath 
sisin. x 6ft., L. & D. Eng.Lathe 
1 19 in. x 6 ft., Fifield Eng. Lathe 
v0 in, x 11 ft., L. & M. Eng. 
Lathe with Shafting tool rest 

Pratt & Whitney 











2 21lin. x 10ft., ; 

1 23 in. x 10 ft.. White Eng. Lathe. ¢ * ~ 2, Bement & Miles, Hzt!. 

1 27 in, x 10 ft., Dustin Eng. Lathe. t 0,2, Pedrick & Ayer ¢ y!. Borer 

127in. x 12ft., Wood & Light. 1 30 in, Stevens Palley. 

128 in, x 12ft., Wood & Light. screw MACHINES. 

1 Win. x 16 ft., Eng. Lathe. 1 No. Pratt & Whitney, plai 

1 30 in, Lodge & Shipley, gear § ) No. 2, PL & W. W. F. Oil Pum 
blank and pulley tur. and bor 1 No.3) P.& W..f.c. hd. bk.g 

1 36 in, x 12ft.,Geared Eng.,heay y p. f. to turret slide oil pump. 

1 32 in. x 13 ft., B.& D. triple Gd.4 ) isin, PL & W., Turret Head 


S. C. comp. rest 


. ° Chucking Mac nine, 
4Oin.x 16 ft..ceared plain turn’g 


EMERY GRINDERS. 


oil pump. 


<A A aa A AS 2 


1 48 in. x Is ft.. Gay & Silver 
PLANNERS. 1 No, 5, Springfield Water Tox 
1 16 in. x 16 in. x3 ft., Hand haga : 
224 in, x 24in. x 4 ft., Pond 1 No, 2, & F. Tool Grinder, tw 
224in. x Min. xd te, W.&] whee, 
1 :4in. z Min. x 7 ft... LL & M 1 No, 6, Diamend, surfacing att 
128 in. x Win. x5 ft.,G.&8. 1 No ” Universal Cutter Grit jet 
1 30 in, x 30 in, x 8 ft., S. .& 8. 1 No. : Dhemmend Untenl, Grebe 
1 32 in. x 32in, x10 . &l 1 Brainard Cutter Grinder, on c« 
l wtp tat bad My 1 P. & W. Forming Tool Grinder 
1 36 in.x 6 in.x lof oe Haves POWER PRESSES. 
1 pa it 36 in. x 18 ft., illiam 1 No. 95, Bliss Double Pitman, 
138 in, x 38in, x10ft,, Aldrich. } ! \ +}. M., single action, 
348 in. x 32 in. x 6 ft., Pond, & * “*° > Sis, Single action. 
with two heads, new pattern, ‘ MISCELLANEOUS. 
DRILL PRESSES. 1 2-spindle Profiler; Edgirg Mach. 
6 Sensitive Bench Drills, 1 4in. H, & R, Cutting-off Mach 


Suspension Drills, Pond. 10 Bench Vises, various sizes. 
10 :n. two-spindle Sensitive Drillf 1 — in. Gear Cutter 
1 


22 in. back -geared Drill. . 1, Warner & Swasey Vert 
back-geared Drill. ( cal Miller. 
36 n. Gap Drill, power fee C, & C, Electric Motor, 50 K 


4 
1 
1 
1 34in, 
1 4) 
| 3-spindle Pratt & Whitney, nj. q W. Generator. 
H 1 Circular Saw, bench. 
§& Forges, Anvils, Chucks, Drills, 
Shafting, Pulleys, Reamers and 
Smal! Tools, 


‘-spindle Sensitive, adjb »le. 
1 Quint Turret with tapping at- 
tachment, six-spindle. 
14 ft, arm Radial, Hilles & Jones. 
Prices on application 


Send for circular list. Also large stock of 


new tools, 
‘ EASTERN BRANCH, NILES TOOL WORKS CO. 


136-138 Larerty St., NEW YORK CITY, 





BUYERS’ FINDING LIST—Continued. 
Lathes (see also Turret Lathes). 


Barnes Co., W. F. & John, Rockford, Iil. 
Blaisdell & Co., P.. Worcester, Mass. 
Bradford Mill Co., The. Cincinnati, O 
Brown & Sharpe Mfg Co., Providence, R. I. 
Bullard Tt. Tool Co. , Bridgeport, Conn. 
Davis, W. P., Rochester. N. 
Davis & Mad Machine Tool Co., 
nati, O, 
Dietz, Schumacher & Boye, Cincinnati, 
Fifield Tool Co.. Lowell, Mass. 
Fish Machine Works, H.C , Worcester, Mass. 
Fitchburg Machine Works, . 3 itchburg, Mass. 
Flather & Co., Nashua, N. H. 
Gould & Eberhardt, Newark, N. J. 
Hendey Machine Co., Torrington, Conn. 
Hill, Clarke & Co., Boston. Mass. 
Lodge & Shipley Machine Tool Co., 
nati, O. 
McCabe, J. J.. New York. 
McFadden Co., Philadelphia, Pa. 
New Haven Mfg. Co., New Haven, Conn, 
Niles Tool Works Co., Hamilton, O. 
Niles Tool Works Co., New York. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York 
Reed Co., F. E., Worcester, Mass. 
Sebastian Lathe Co., Cincinnati, O 
Sebastian-May Co., Sidney, O 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Seneca Falls Mfg. Co.. Seneca Falls. N. Y. 
Stark, John, Boston, Mass 
Machinists’ Tools and Supplies. 
Machinists’ Supply Co., Chicago 
Montgomery & Co., New York. 
Sawyer Tool Co., Athol, Mass 
Standard Tool Co., we Mass. 
Starrett Co., The L, Athol, Mass 
Milling Pans) mateo 
Adams Co., The, Dubuque, 
Milling Cutters. 
Brown & Sharpe Mfg. Co., Providence, R. 1. 
Cincinnati Milling Machine Co., Cincinnati, O. 
Erlandsen, J.. New York. 
Garvin Machine Co., New York. 
Ingersoll Milling Machine Co., Rockford, Il. 
Reinecker, J. E., Chemnitz-Gablenz, Ger- 
many. 
Starrett, L. S., Athol, 
Milling Machines. 
Bliss Co., E. W., Brooklyn, 
Brainard Milling Machine Co., Boston, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. 1. 
Cincinnati Milling Machine Co., Cincinnati, O. 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 
Forbes & Co., W. D., Hoboken, N. J. 
Garvin Machine Co., New York. 
Ingersoll Milling Machine Co., Rockford, Ill, 
Kempsmith Machine Tool Co., Milwaukee, 


The, Cincin- 


Cincin- 


lowa 


Mass. 


_™ @ 


is. 
Leland & Faulconer Mfg, Co., Detroit, Mich, 
a J. J.. New York 
Niles Tool Works Co., Hamilton, O. 
Niles Tool Works C o.. New York. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York 
Reed Co., F. E., Worcester, Mass. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn, 
Motors, Electric. 
Dallett & Co., Thos. H.. Philadelphia, Pa. 
General Electric Co., New York. 
Roth Bros. & Co., Chicago, lll. 
Motors, Water. 
Tuerk Hydraulic 
Needle Wire. 
Abbott, Wheelock & Co., Boston, Mass. 
Packing. 
Jenkins Bros.. 
Johns Mfg. Co., H. W 
Paints, Fire-proof. 
Johns Mfg. Co., H. W., 
Patent Attorneys. 
Bates, H. H., Washington, D. C. 
Dyer & Driscoll, New York : 
Wedderburn & Co., John, Washington, D. C. 
Pattern Letters. 
Montgomery & Co, 
Wells, Heber, New 
Perforated Metals. 


Power Co., New York. 


New York 
, New York 


New York 


New York. 
York. 


Harrington & King Perforating Co., The, 
Chicago, Ill 
Phosphor Bronze. 
Phosphor Bronze Smelting Co., Ltd., Phila- 


de — Pa. 


Pipe, Ben 
National Pipe Bending Co., New Haven, Conn, 
Pipe Cutting and Threading Machines. 
Armstrong Mfg. Co., The, Bridgeport. Conn, 
Bignall & Keeler Mfg. Co., Edwardsville, Il. 
Curtis & Curtis, Bridgeport, Conn. 
Detrick & Harvey Machine Co., 
Md. 
National Machinery Co., Tiffin, O. 
Saunders’ Sons, D., Yonkers, me Be 
Wiley & Russell Mig. Co., Greenfield, Mass, 


Baltimore, 


(Continued on page 30.) 
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BUYERS’ FINDING LiST—Continued. 


Planers. 
Betts Machine Co., Weetage. Del. 
Davis, W. Pw Rochester. N. 
Davis & Egan Machine Tool %o., The, Cincin- 
nati, O. 
Detrick & Harvey Machine Co., Baltimore, 
Md 


Fitchburg Machine Works, Fitchburg, Mass. 
Flather & Co., Nashua H. 
Garvin Machine Ca., ‘New York. 
Gray Co., G. . Cincinnati, oO. 
McCabe, }. J-s Mow York. 
New Haven Mf, Co., New Haven, Conn. 
Niles Tool Works Co. Hamilton, Oo. 
Niles Tool Works Co, New York. 
Ohio Machine Tool Co., The, Kenton, O. 
Pratt & Whitney Co, Hartford, Conn. 
Prentiss Tool & Supply ( Co., New York. 
Sellers & Co., Inc m , Philadelphia, Pa. 
Whitcomb Mfg. Co., Worcester, Mass. 
Wilson, W. A., Rochester, } i # 
Polishing Wheels. 
Builders Iron Foundry, Providence, R. I. 
Presses, Dies, Etc. 
Adt & Son, John, New Haven, Conn. 
Bliss Co.. BE: W., Brooklyn, N.Y. 
Bremer Machine Co. . J.. Kalamazoo, Mich. 
Ferracute Machine Go. Bridgeton, BJ. 
Mossberg Mfg. Co., Attleboro, Mass. 
Stiles & Fladd Press Co. ., Watertown, N. Y. 
Toledo Machine & Tool Co., The, Toledo, Oo 
Pamping Machinery. 
Deane Steam Pump Co., Holyoke. Mass. 
Guild & Garrison, Brooklyn, N. Y. 
Wetherill Machine Co., James P., Chester, Pa. 
Punches and Shears. 
Bliss Co , E. W., Brooklyn, N. Y. 
Bremer Machine Co., G. J., Kalamazoo, Mich. 
Buffalo Forge Co., Buffa oN. Y. 
Davis & Egan Machine Tool Co., Cincinnati,O. 
Long & Allstatter Co., Hamilton, O. 
Mossberg Mfg. Co., Attleboro, Mass. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn 
W.& S. Hydraulic Machinery Works, New 
York. 
Ratchet Drills. 
Bignall & Keeler Mfg. Co., Edwardsville, Il. 
Raw Hide. 
New Process Raw Hide Co., Syracuse, N. Y. 
Reamers. 
Cleveland Twist Drill Co., Cleveland, O. 
Morse Twist Drill & Machine Co., New Bed- 
ford, Mass 
Pratt & Whitne Co., Hartford, Conn. 
Taylor - ney ngineering Co., Gloucester 
City 
Wiley ‘& Russell Mfg. Co., Greenfield, Mass. 
Riveting Machine, 
Adt & Son, John, New Haven, Conn. 
Reck Drills. 
Ingersoll-Sergeant Drill Co., New York. 
Rand Drill Co, New York. 
Rolling Mills. 
Mossberg Mfg. Co., Attleboro, Mass. 
Roofing, Asbestos. 
Johns Mfg. Co., H. W., New York. 
Rules, Graduated Steel. 
Coffin & Leighton, Syracuse, N. Y. 
Darling, Brown & Sharpe, Providence, R. I. 
Sawyer Tool Co., Athol, Mass. 
Standard Tool Co., Athol, Mass. 
Starrett Co., L. S., “Athol, Mass. 
Wyke & Co., ™ East Boston, Mass. 
Rust Preventing Compound. 
Goetze, O., New York. 
Saws. 
Q. & C. Co., Chicago, Ill. 
Sawing Machines, Metal. 
Q. & C. Co,, Chicago, Ill. 
Schools. 
International Correspondence Schools, Scran- 
ton, Pa. 
Worcester Polytechnic Institute, Worcester, 
Mass. 
Screw Machines (see Turret Lathes). 
Serews, Machine. 
Cleveland Machine Screw Co., Cleveland, O. 
Flather & Co., Nashua, N. H, 
McFadden Co., Philadelphia, Pa. 
Worcester Machine Screw Co., Worcester, 
Mass. 
Screw Plates. 
Machinists’ Supply Co., Chicago, Ill. 
Reece, Edw, J., Greenfield, Mass. 
Wells Bros., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 
Screws. 
Cleveland Machine Screw Co., Cleveland, O. 
ha Machine Screw tbo. Worcester, 
ass 


(Continued on page 31.) 
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NGLAND 
CHAS. CHURCHILL & CO., Ltd., 
21 €ross St., Finsbury, London, E. C. 


AMERICAN GAS FURNACE CO., 


OIL GAS PLANTS 


GAS BLAST FURNACES AND 
HIGH PRESSURE BLOWERS. 
RS en . 


For the economical generation and systematic 





application of heat. 
AAA 
80 Nassau Street, NEW YORK, 





STAR LATHES 


Foot Power Screw Cut- 
ting, Automatic Cross 
Feed, 9 and 12" Swing. 

Send for Catalog B.' 


Seneca Falls Mfg. Co. 
687 Water St.,Seneca Falls,N.Y 





Lowest Cash Discounts allow- 

IS NT edon Architectural, Scientitic, 
ae al, Mec hanic al, Indus- 
ns and Technical Books, 
Catalogue and Discount Sheet 


Free. WM. T. COMSTOCK, 23 Warren St , New York. 








OWER PRESSES, 


Punches and Shears, Re- 
“ , ducing, feruing and Flar- 
. ing Rolls, Power Hammers 
« and Forging Machines. 
* DIES AND SPECIAL MACHINERY. 


GODFREY J. BREMER 
MACHINE CO. Katamazoe, Mich. 


Write for Catalogue “A” and Price-list, 


Lathes 8 hi 18 inch Swing. 


SEBASTIAN-MAY CO., 
SIDNEY, OHIO. 


SALESME WANTED $100 per month and expenses 
Address with stamp,King Mfg.Co.,H31,Chicago. 

















KES IMPROVED END GRADUATED 
Ny) HARDENEDNACe StS Sates 


1. J.WYKEZ &CO. 


SEND FOR DISCRIPTIVE L 


J.WYKE &CO MFRS OF 
HENRY H. BATES, Solicitor, 


PATENTS. Counselor in Patent Cases. 
Formerly Examiner-in-Chief, Board of ft Appeals, U. 8. 
Patent Office. Applications prosecute fences 0 
dicated. Correspondence invited. 

Address, McGILL BUILDING, Washington, D. C. 











Lesher WATER MOTOR 


( to 10 horse power, according to size €: 
and water service. The best, cheapest, 
neatest, handiest, SAFEST power. Always % 
ready. ‘Thousands in use for machinists, 
printers, etc. Send for circular and price 
stating water pressure and use. 


Tuerk Hydraulic Power Co., 
23 Vandewater St., New York. 
39 Dearborn St., Chicago, Il. 














HENRY CAREY BAIRD & CO., 
NDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


&"Our New and Revised Catalogue of Practical and 
Scientific Books, 88 , 8vo., and our other Catalogues 
ones Noutess, dy te) le coveri ee | branch rd Science 
app e sent free and free of postage one 
on part of the world who will furnish his aidccen” 











STEAn 
— 


ONOVER’ ann 


HANDSOME CATALOGUE OW 


JONDENSER 
THE CONOVER MFG6.CO. 39 Contuanor Sr.NLY. 








rn 10 > upward. Made from best 
hearth steel. Also sand rolls and 
cast-iron Pinions, SEND FOR 


THE JOHNSON COMPANY, Johnstown, Pa. 





- oe will cover 
One Cont & ape oe etdincte te 


cutting oil” now being used by leading ma- 
PEERLESS DRILLING COMPOUND 


is shipped on trial to responsible parties without 
expense. Ask for “yard of unsolicited testi- 
monials.”’ 


THE PEERLESS DRILLING COMPOUND CO., 
850-52 Genesee St., UTICA, N. Y. 





Drop Hammers, 
Presses, 
Special Mach’y Dies. 


THE STILES & FLADD 
PRESS CO., 








WATERTOWN, N. Y. 








ESTIMATES. 
E. W. BLISS CO., 

i Adams St., BROOKLYN, N. Y. 
CHICAGO: 96 W. Washington St. 
Owning also The Stiles & Parker Press Co. 
“s : 
Fy ¢ 
an - 
oa a 
ees 
G 
3 
Asa 
; | 
bi: 
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RNG ER EN NEA OR AEA OA CACTI CAAA AIA ey an BUYERS’ FINDING LIST—Continued. 
SN LEDGE ODDEN pS 
CACORE CEN CARCEN ENE EIGELSCR ARINC rig: | Separators, Steam. 
Ly DEA ¥ g Bx Keystone Engine and Machine Works, Phila- 
x d ¥ elphia, Pa. x 
7 LP) - 
2 Of Lathe=Center Grinders. Ze. | snatting, Hangers, Rte. 
Dy king the very best in existence— oy Pryibil. P.. New York. ial me 
CS a andl “ fess to making , ? est centers Fox Sellers & Co., Inc., Wm., Philadelphia, Pa, 
Ly: E unhesitating)y eoegly simple—that will gr — > hey and do ey Shapers. 
iy one that 1S ~ » size, up to 30-inch swing ; o «"y nd dispenses ZY Betts Machine Co., WiJmington, Del. 
ee in a en oe < ‘that is absolutely pelf-contein’ Be» the minis- Axe Davis & tens Machine Tool Co., The, Cincin- 
2 a _ er Grin ” ¥ y attends gga > nati, O. 
y it well oo bl some ‘‘toggery that usuall) lerate cost. We issue PAs Fitchburg Machine Works, Fitchburg, Mass. 
NS i ll of the trouble 4. tis of modera st. NS 4 5 “a r 
yg with a 1 One more point: ” ‘e mail it? NPA Flather & Co., Nashua, N. H. 
ee trations of such tools. & t this little tool. Shall we mé Pe Garvin Machine Co., New York. 
Dee. i n exhaustive treatise anen As Loy Gould & Eberhardt, Newark, N. J. 
waza quite a r Mf G Co., As Headey Machine Co., Torrington, Conn. 
My Deland & faulcone OS) Hill, Clarke & Co., Boston, Mass. 
OZ. Re McCabe, J. J., New York. 
% — iW. 
7) Detroit, Michigan. AD) New Haven Mfg. Co., New Haven, Conn. 
we. AY Niles Tool Works Co., Hamilton, O. 
a QYs aD) Ohio Machine Tool Co., The, Kenton, O. 
Oe WENN RCAC AACE Pratt & Whitney Co , Hartford, Conn. 
Be PAD PAD PAD pA Ps PALI) Sellers & Co., Inc., Wm., Philadelphia, Pa. 
ALS ALZAIZALS AIS ALZALZALZALS AIS AIIM EAI ALIA eee Te “| Shears, Rotary. 
LAND TWIST DRILL 60’ § GRIP SOCKETS. No More Twisted mg * Fdy. & Machine Co., South Beth- 
CLEVE sd Tangs. Slotters. 
Larger drills 


can be used with 
smaller shanks 
than ever be- 


fore. 

No charge for 
the groove in 
the shanks. 


Send for Descrip- 
Cor. Lake and Kirtland Sts., Cleveland, Ohio. _ tive Price List 














MORSE TWIST DRILL AND MACHINE COMPANY, “'sass°®™ 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 
Drill Grinding Machines, Milling Cutters and Special Tools to Order. 


Locomotive Engineering eee 
is the most interesting and finest 
illustrated railroad paper pub- 
lished. Price $2.00a year. ... 


SINCLAIR & HILL, 
256 Broadway, New York. 





THE PNEUMATIC ENGINEERING CO. . 


MANUFACTURE AND SELL 
The Halsey Pneumatic Pump, 


An automatic, satisfactory and reliable system 
of Pumping by Direct Pressure of 


COMPRESSED AIR. 
Address PNEUMATIC ENGINEERING CO. 


100 BROADWAY, NEW YORK: 


HYATT ROLLER BEARING CO., 
General Office, 450 Market St. NEWARK, N. J. 


New York OFFIcE: 133 Liberty Street. 
“ The value of these bearings is so great that 
we are surprised at the saving in coal and oil, 
week after week and month after month.” 


FLEXIBLE ROLLERS IN STEEL 
BOXES. 


POLISHING WHEELS, 


COVERED WITH HEAVY OAK-TANNED LEATHER. 





Specimen 
copy free 














Write for price list with discount, and list of sizes carried in stock. 


BUILDERS IRON FOUNDRY, 


PROVIDENCE, R. I. 


Betts Machine Co., Wilmington, Del. 
Niles Tool Works Co., Hamilton, O. 
Sellers & Co., Inc., Wm., Philadelphia, Pa 
Soldering Fluid. 
Elliott Chemical Works, Newton, Mass. 
Special Machinery. 
Bremer Machine Co., G. J., Kalamazoo, Mich, 
Toledo Machine & Tool Co., The, Toledo, O. 
Toles & Co., W. C., Chicago, Ill 
Stamps, Steel. 
Sackmann, F. 
Steel. 
Abbott, Wheelock & Co., Boston, Mass. 
Crescent Steel Co., Pittsburgh, Pa. 
Johnson Co., The, Johnstown, Pa. 
Jones & Co, B. M., Boston, Mass. 
McFadden Co., Philadelphia, Pa 
Taps and Dies. 
McFadden Co., Philadelphia, Pa. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 
Threading Machines. 
Webster & Perks Machine Too! Co., Spring- 
field, O 
Toel Holders. 
Gould & Eberhardt, Newark, N. J. 
Tramways, Overhead. 
Coburn Trolley Track Mfg. Co., 
Mass 
Tabing, Flexible. 
Almond, T. R., Brooklyn, N. Y. 
Turret Lathes (Screw Machines). 
Bradford Mill Co., The, Cincinnati, O. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Bullard Machine Tool Co., Bridgeport, Conn, 
Cleveland Machine Screw Co., Cleveland, O. 
Davis & Egan Machine Tool Co., The, Cincina- 
nati, O. 
Garvin Machine Co., New York. 
Gisholt Machine Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass. 
—_ & Lamson Machine Co., Springfield, Vt. 
»dge & Shipley Machine Tool Co., Cincin- 
nati, O. 
McCabe, J. J.. New York. 
Niles Tool Works Co., Hamilton, O. 
Niles Tool Works Co., New York. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York, 
Warner & Swasey, Cleveland, O, 
Valves. 
Jenkins Bros., New York. 
Ventilating Fans. 
Backus Water Motor Co., Newark, N. J. 
Buffalo Forge Co., Buffalo, N. Y 
Sturtevant & Co., B. F., Boston, 
Vises. 
Bignall & Keeler Mfg. Co., Edwardsville, Ill. 
Hill. Clarke & Co., Boston, Mass. 
McCabe, J. J., New York 
McFadden Co., Philadelphia, Pa. 
Niles Tool Works Co , New York. 
Place Machine Co., George, New York, 
Strelinger & Co., Chas. A., Detroit, Mich. 
Toles & Co... W. C., Chicago, Ill 
Wyman & Gordon, Worcester, Mass, 
Water Motors. 
Backus Water Motor Co., Newark, N. J. 
Wire Machinery. 
Adt & Son, John, New Haven, Conn 
Goodyear, S. W., Waterbury, Conn 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury. Conn. 
Waterbury Machine Co., Waterbury, Conn, 
Woodworking Machinery. 
Barnes Co., W. F. & John, Rockford, IIL 
A. Fay & Egan Co., Cincinnati, O. 
*ryibil. P., New York. 
Seneca Falls Mfg. Co., Seneca Falls, N. Y. 
Wrenches. 


A., Cleveland, O. 


Holvoke, 


‘Mass. 








Machinists’ Supply Co., Chicago, II] 
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differ- 
ent 
sizes 
and 


styles. 


Milling and Gear Cutting Machines. 
BRAINARD MILLING MACHINE CO., 


156 Oliver Street, 14 S. Canal Street, 
BOSTON. CHICAGO, 





ED IRON 
PLANERS. 


W.A.WILSON 
ROCHE 


RIVER S7™ TER.N.Y 


SON 
IMP 


IZES 


Rov 





FAREWELL 10 an ovo 
#%% BARBARITY. 


NO MORE FILING OF BAND SAWS BY HAND. 





BAND SAW FILING MACHINE. 


This machine can be operated by band or power. It 
files saws from one-eighth inch to one and three-quarter 
inches wide. Teeth as fine as one-eighth inch from 
point to point or as coarse as one inch from point to 
point. It files 100 teeth per minute. 

The pawl moving the teeth forward brings every 
tooth to the desired place, even when the teeth are not 
evenly spaced from point to point. 

The file does not rise up straight; it rises sideways 
and upward at the same time, as shown by the diagram. 
Thus the teeth can be filed “under the hook” or 
“square across,” as desired. 


/ O, SAY! 
SEE THAT 
CURVE! 


The vice which holds the saw is firmly set while 
the latter is being filed, but it opens slightly while the 
file moves back, allowing the following tooth to be 
moved forward. 

Common files of different sizes are used ; they can 


be had from any dealer. Those of uniform thickness 
are preferred, but tapered or swelled files also do very 
fair work. A saw filed on this machine is much better 
than a hand-tiled saw; it is more accurate in width, 
more even in spacing of teeth, and every tooth does its 
proper share of work; the saw lasts longer and does 
more work and better work. 

Loose and tight pulleys are 7 inches diameter for 1'4 
inch belt and should make about 125 turns per minute. 
Price, free on board at New York, $40.00 
DISCOUNT TO DEALERS. 


Size when boxed for export, 23 x 21 x 15 inches. Gross 
weight, 115 Ibs. 

Cables and telegrams, Pryibil, New York. 

A. B. C. Code used. 


P. PRYIBIL, 
512-524 W. 41st Street, . New York City. 





T. SHRIVER & CO.. 


333 East 56th Street, N. Y. 
lron and Brass Founders and Machinists 


THE LONG & ALLSTATTER C0, 


HAMILTON, OHIO, U.S. A. 


OVER 300 VARIETIES AND SIZES OF 


of any size, moulded on machine 
—no pattern needed. 


PULLEYS 
GEARS 


How to Save Money in 
Blacksmith Shops. * »* 


By ORVILLE H, REYNOLDS. 


LLUSTRATED pamphlet showing opera- 
tions done by dies and formers by means 
of bulldozer and helve hammers, Ought to be in 
the hands of every foreman blacksmith. Pub- 


lished by LOCOMOTIVE ENGINEERING, AND DROP te As MERS 
Price 25 cents. 256 Broadway, New York. |] 


~STERLINC_s 
EMERY WHEEL MFC. CO. 


210 THIRD AVE., TIFFIN, O. 
ALSO MANUFACTURERS OF 


Advance Safety Emery and Corundum Wheels, 
with or without Wire Web. 


Che General Electric Zo. HYotor's 


The 
emp 


of any diameter, face ani pitch, made on Gear 
Moulding M no pattern needed. 


ot 


7 


hi 








DOUBLE PUNCH AND SHEARS. 


PUNCHES AND SHEARS 


ene 











For driving Machinery 
of every description. 


Dynaings —_— 


Register your name for forthcoming Book on Electrically-Driven Machinery. 
GENERAL ELECTRIC CO., 44 Broad Street, New York City. 


DURANT’S COUNTING MACHINES 


Will keep an accurate record of the amount of work performed by your automatic 
fe machinery. Corrects and Prevents Mistakes. Counters received highest 
award at the World’s Fair. (Send for catalogue, 
W. N. DURANT, 235 22d Street, Milwaukee, Wis., U.8. A. 





est Factories using Electric Power 
oy our Apparatus exclusively. 











WATER POWER GOVERNED 


f =} for electrical and other work, 
with results equal to the 
best Corliss engine prac- 
tice. 

Send for Illustrated Cat- 
alogue “A.” 
THE REPLOGLE GOVERNOR 
WORKS, Akron, 0., U. S. A. 
MARK A. REPLOGLE, 
Chief Engineer. 


Monopoly for Sale. Western Brass Founders 


and Machinists having 
capital and wishing to extend their business 
are invited to address P. 0. Box 2064, Boston, Mass. 


A Twenty Years’ Record! 


THIS CHUCK has 
been continuously ad- 
Xu vertised in the Amer- 
= pican Machinist since 
; eon W the first issue of the 

paper. 

In spite of imitations 
the largest number of 
sales of the Almond 

Drill Chuck were made during the year 1895. 


T. R. ALMOND, 
83 Washington Street, 


WOOD WORKING 
MACHINERY 


OF EVERY DESCRIPTION. 





Brooklyn, N. Y. 








Catalogue on Application. 


THE ECAN CoO., 


289-259 W. Front St., Cincinnati, Ohio. 


FORTY SIXTH YEAR-1896 
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